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SECTION  1 


INTRODUCTION 

High  performance  aerospace  systems  are  dependent  on  materials  that  are  lighter,  have 
improved  mechanical  properties,  have  a  potential  ■:)r  use  at  elevated  temperatures,  and/or  offer 
a  cost  savings.  Aluminum  alloys  that  met  these  criteria  were  the  newly  developed  high 
temperature  aluminum  alloys. 

In  1988,  the  Air  Force  along  with  the  aerospace  community  found  it  important  to 
investigate  the  potential  of  these  promising  aluminum  alloys.  A  cooperative  program  was 
formed  by  the  Wright  Laboratory  Materials  Directorate.  Systems  Support  Division,  and  a  number 
of  aerospace  industries.  The  Air  Force  would  obtain  the  test  material  from  the  producers, 
compile  the  test  data,  and  submit  a  report  to  the  participants.  The  participants  agreed  to  support 
the  program  by  performing  mechanical  ptoperty  tests  which  includes  tension,  compression, 
bearing,  shear,  fracture  toughness,  and  fatigue  related  properties  (S/N,  da/dN).  The  Air  Force 
elected  to  perform  spectrum  fatigue  crack  growth  rate  testing  on  selected  alloys.  A  list  of 
participants  is  shown  in  the  following  table  (Table  1). 

This  final  report  contains  the  high  temperature  aluminum  alloys:  8009  (formerly  known 
as  FVS0812)  Sheet  and  Extrusion  produced  by  Allied  Signal,  CZ42  Sheet  and  Extrusion,  and 
8019  (formerly  known  as  CU78)  Extrusion  produced  by  Alcoa.  Comparisons  to  other  materials 
and  ranking  of  materials  are  generally  avoided  since  each  application  may  be  based  on  different 
evaluation  criteria. 
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SECTION  2 


MATERIALS  AND  TESTS 

The  Allied  Signal  high  temperature  aluminum  alloys  800Q  0.09  inch  x  24  inch  x  48  inch 
sheet  and  8009  1  inch  x  4  inch  x  48  Inch  extrusion  were  received  during  1990,  the  sheet  material 
arriving  in  February  and  July  and  the  extrusions  In  the  Fourth  Quarter.  The  Alcoa  high 
temperature  aluminum  alloys  were  received  on  various  dates:  CZ42  0.09  inch  x  12  inch  x  48 
inch  sheet  September  1991 ,  CZ42  1  inch  x  3  inch  x  72  inch  extrusion  April  1991 ,  and  8019  1 
incJi  X  3  Inch  x  72  inch  extrusion  April  1 991 . 

The  8009  alloys  were  tested  by  all  of  the  participants  as  marked  by  an  "X*  in  Table  1 . 

The  CZ42  sheet  was  tested  by  General  Dynamics  CA  and  the  Air  Force.  The  CZ42  and  8019 
extrusions  were  tested  by  the  Army  and  Air  Force. 

All  testing  (rension.  compression,  shear,  bearing,  fracture  toughness,  fatigue,  and  fatigue 
crack  growth  rate)  was  performed  in  accordance  with  the  appropriate  ASTM  standards,  unless 
otherwise  specified. 

Spectrum  fatigue  aack  growth  rate  tests  were  performed  by  the  Air  Force  using 
FALSTAFF  (a  severe  fatigue  environment)  and  Mini-TWIST  (a  moderately  intense  fatigue 
environment)  spectrums. 
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SECTION  3 


PRESENTATION 

Eacti  participant  compiled  a  data  package  which  contained  the  data  they  generated. 
Some  of  these  data  packages  contain  discussions,  and  in  other  cases,  only  the  data  were 
provided.  The  tensile,  compression,  shear,  and  bearirtg  are  in  tabular  form.  Fracture  toughness, 
fatigue,  fatigue  crack  growth  rate,  and  spectrum  fatigue  crack  growth  rate  are  shown  in  tabular 
and  graphical  form. 
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SECTION  4 


RESULTS  AND  DISCUSSION 

The  data  generated  by  the  participants  on  the  8009  sheet,  8009  extrusion.  CZ42  sheet, 
CZ42  extrusion,  and  8019  extrusion  are  in  the  appendices.  The  following  table  lists  the  high 
temperature  aluminum  alloy,  form,  and  the  appendix  where  the  data  can  be  found. 

TABLE  2 

CONTENTS  OF  APPENDICES 


Alloy  EiUB  Appendix 


8009 

Sheet 

A 

8009 

Extrusion 

B 

CZ42 

Sheet 

C 

CZ42 

Extrusion 

D 

8019 

Extrusion 

E 
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SECTION  6 


CONCLUSIONS 

Ten  aerospace  laboratories  participated  in  generating  data  on  the  8009,  CZ42,  and  8019 
high  temperature  aluminum  alloys  for  the  cooperative  test  program.  These  data  provide  an 
extensive  data  base  on  high  temperature  aluminum  alloys. 
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APPENDIX  A 

8009  SHEET 
0.09"  X  24"  X  48" 
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TABLE  A1 

TENSILE  RESULTS  FOR 

ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090"  THICK) 


COHPANY  TEST  ORIENT-  ULTIMATE  YIELD  ELONG  RA  E 

TEMP  ATION  STRENGTH  STRENGTH  (%)  (%)  (MSI 


(DEGREES  F) 


GENERAL 
DYNAMICS,  CA 

RT 

LONG 

MCDONNELL 

DOUGLAS 

RT 

LONG 

ROHR 

INDUSTRIES 

RT 

LONG 

GENERAL 
DYNAMICS,  TX 

RT 

LONG 

MCDONNELL 
DOUGLAS,  CA 

RT 

LONG 

AIR  FORCE 

RT 

LONG 

NASA-LANGLEY 

RT 

LONG 

NORTHROP 

RT 

LONG 

AVERAGE 
STANDARD  DEVIATION 


(ESI) 

(KSI) 

66.6 

63.1 

7.0 

11.3 

66.9 

64.0 

12.0 

10.9 

66.8 

64.2 

15.0 

11.0 

62.6 

59.5 

9.0 

11.3 

66.5 

64.3 

9.0 

10.8 

67.2 

65.3 

7.0 

11.1 

70.6 

64.4 

9.5 

11.4 

71.4 

64.8 

10.  5 

11.6 

71.4 

64.7 

9.5 

11.4 

64.3 

60.8 

8.1 

11.1 

64.3 

6.8 

12.4 

66.3 

61.1 

7.5 

12.2 

66.4 

62.3 

6.8 

11.3 

65.5 

61.4 

6.9 

12.5 

66.4 

63.4 

4.7 

11.7 

66.9 

62.1 

6.3 

11.6 

68.1 

63.6 

10.0 

10.7 

68.1 

63.6 

9.0 

10.7 

68.1 

63.6 

8.0 

10.8 

60. 1 

58.3 

11.8 

61.5 

58.1 

11.2 

61.7 

59.6 

12.3 

71.5 

62.0 

16.0 

12.2 

71.5 

62.0 

16.0 

12.2 

71.7 

62.0 

16.0 

12.4 

74.5 

63.0 

16.0 

12.2 

72.0 

63.0 

17.0 

12.1 

70.6 

64.0 

12.2 

68.2 

64.3 

10.0 

10.9 

68.3 

64.7 

10.0 

10.7 

68.0 

64.6 

10.0 

10.7 

67.5 

62.7 

10.3 

11.5 

3.4 

1.9 

3.4 

0.6 
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TABLE  A2 


TENSILE  RESULTS  FOR 

ALLIED  SIGNAL  FVS0812  <8009)  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIFNT- 

ATION 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(*) 

GENERAL 

RT 

L  TRANS 

65.8 

61.2 

17.0 

DYNAMICS,  CA 

65.8 

61.6 

10.0 

65.6 

63.8 

10.0 

MCDONNELL 

RT 

L  TRANS 

63.3 

59.2 

10.0 

DOUGLAS 

62.9 

58.2 

12.0 

63.0 

58.8 

10.0 

ROHR 

RT 

L  TRANS 

71.7 

60.9 

INDUSTRIES 

72.1 

61.4 

72.5 

62.8 

8.5 

GENERAL 

RT 

L  TRANS 

63.4 

56.1 

6.3 

DYNAMICS,  TX 

62.2 

55.3 

10.9 

MCDONNELL 

RT 

L  TRANS 

70.4 

64.1 

8.0 

DOUGLAS,  CA 

68.8 

62.5 

7.0 

69.5 

63.0 

7.0 

AIR  FORCE 

FT 

L  TRANS 

60.0 

55.7 

15.8 

60.3 

56.2 

13.5 

60.5 

57.2 

14.3 

NASA-LANCLEY 

RT 

L  TRANS 

72.4 

62.0 

73.1 

62.0 

20.0 

72.5 

61.0 

IT.O 

73.8 

62.0 

15.0 

73.6 

62  0 

73.2 

62.0 

NORTHPOP 

RT 

L  TRANS 

67.4 

62.6 

12.5 

66.9 

62.0 

10.0 

67.0 

61.6 

12.0 

AVERAGE 

67.6 

60.6 

11.8 

STANDARD  DEVIATION 


TABLE  A3 


TENSILE  RESULTS  FOR 

ALLIED  SIGNAL  rVS0ai2  (8009)  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(%) 

RA 

(%) 

E 

(MSI 

MCDONHELL 

300 

LONG 

56.4 

53.2 

5.0 

9.6 

DOUGLAS,  CA 

55.5 

51.4 

5.0 

9.1 

56.7 

54.1 

5.0 

9.6 

NASA-LANGLEY 

300 

LONG 

57.5 

52.5 

10.9 

59.1 

53.0 

9.0 

11.1 

58.6 

52.5 

11.0 

AVERAGE 

57.3 

52.8 

6.0 

10.2 

STANDARD 

DEVIATION 

1.4 

0.9 

2.0 

0.9 

TABLE  A4 

TENSILE  RESULTS  FOR 

ALLIED  SIGNAL  FVSC312  (8009)  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEI-.P 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(%) 

P.A 

(%) 

E 

(MSI 

MCDONNELL 

300 

L  TRANS 

55.4 

50.1 

4.0 

9.6 

DOUGLAS,  CA 

55.6 

50.4 

5.0 

9.3 

56.2 

51.0 

5.0 

9  S 

NASA-LANGLEY 

300 

L  TRANS 

60.6 

53.0 

7.0 

11.3 

59.8 

51.0 

11.2 

59.9 

52.0 

9.0 

11.2 

AVERAGE 

57.9 

51.2 

6.0 

10.4 

STA.NDARD 

DEVIATION 

2.4 

1.1 

2 . 0 

0.9 

TABLE  AS 


TENSILE  RESULTS  FOR 

ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMP 

(DEGREES  D 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSK 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(») 

RA 

<%) 

E 

(MSi; 

GENERAL 

4S0 

LONG 

42.2 

38.1 

12,0 

DYNAMICS,  CA 

40.4 

36.6 

10.0 

42.2 

39.1 

12.0 

MCDONNELL 

4S0 

LONG 

41.3 

39.8 

8.0 

9.7 

DOUGLAS 

41.8 

39.9 

8.0 

9.9 

42.0 

40.7 

0.0 

10.1 

42.0 

39.9 

9.0 

9.8 

ROHR 

450 

LONG 

48.7 

44.7 

9.5 

9.5 

INDUSTRIES 

47.6 

43.5 

8.5 

9.2 

46.8 

43.0 

8.3 

9.0 

GENERAL 

4S0 

LONG 

39.9 

38.3 

10.0 

10.3 

DYNAMICS,  TX 

39.8 

37,1 

7.6 

10.0 

41.1 

10.6 

10.7 

MCDONNELL 

4S0 

LONG 

44.4 

42.3 

8.0 

8.8 

DOUGLAS,  CA 

45.1 

42.9 

6.0 

9.4 

45.0 

42-8 

8.0 

9.6 

AIR  FORCE 

4S0 

LONG 

43.9 

41.3 

8.9 

42.1 

40.3 

9.7 

45.2 

44.4 

7.5 

NASA-LANGLEY 

450 

LONG 

48.9 

42.0 

13.0 

10.2 

49,1 

42.0 

15.0 

10.3 

48.4 

41.0 

12.0 

10.0 

AVERAGE 

44.0 

40.9 

9.5 

9.8 

STANDARD 

DEVIATION 

3.1 

2.3 

2.2 

0.5 
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TABLE  A& 


TENSILE  RESULTS  FOR 

ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

{») 

RA 

(%) 

E 

(MSI] 

GENERAL 

4S0 

L  TRANS 

42.1 

36.2 

12.0 

DVNAMICS,  CA 

42.2 

36.5 

10.0 

41.7 

34.6 

7.0 

MCDONNELL 

450 

L  TRANS 

39.4 

34.8 

9.0 

9.6 

DOUGLAS 

41.9 

37.7 

iO.O 

9.9 

40.7 

37.0 

10.0 

10. 1 

ROHR 

INDUSTRIES 

450 

L  TRANS 

47.5 

42.6 

9.5 

9-6 

48.3 

42.9 

9.2 

9.6 

47.5 

43.7 

8.5 

9.2 

GENERAL 

450 

L  TRANS 

42.9 

6.7 

DYNAMICS,  TX 

39.9 

35.9 

7.9 

10,9 

MCDONNELL 

450 

L  TRANS 

43,8 

41.3 

7.0 

9.2 

DOUGLAS,  CA 

44.9 

41.4 

8.0 

9.0 

43.9 

40.5 

7.0 

10.0 

AIR  FORCE 

450 

L  TRANS 

39.5 

36.7 

9.3 

42.7 

36.4 

9.1 

44.8 

38.9 

8.9 

NASA-LANGLEY 

450 

L  TRANS 

50.1 

4J  .5 

10.6 

49.4 

40.3 

12.0 

10.5 

49.9 

40 . 0 

10.5 

AVERAGE 

44.2 

38.9 

9.0 

9.9 

STANDARD 

DEVIATION 

3.5 

2.9 

1.6 

0.6 
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TABLE  A 7 


TENSILE  RESUT^TS  FOR 

ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSl) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(%) 

RA 

(%) 

E 

(MSI 

GENERAL 

600 

LONG 

28.6 

26.0 

6.0 

DYNAMICS,  CA 

28.8 

26.0 

10.0 

27.7 

24.9 

12.0 

MCDONNELL 

£00 

LONG 

30.2 

28.9 

10.0 

8.8 

DOUGLAS 

32.3 

29.4 

10.0 

8.8 

33.2 

32.6 

9.0 

9.5 

ROHR 

600 

LONG 

33.0 

28.9 

14.2 

7.8 

INDUSTRIES 

32.2 

28.3 

9.3 

7.5 

32.2 

27.8 

14.7 

7.5 

GENERAL 

600 

LONG 

30.2 

25.8 

12.1 

9.9 

DYNAMICS,  TX 

29.0 

24.6 

7.1 

9.7 

24.5 

11.8 

8.4 

AIR  PORCF 

600 

LONG 

31.3 

29.3 

11.8 

30.1 

27.3 

12.0 

31.7 

29.6 

11.7 

AVERAGE 

30.3 

27.8 

10.8 

8.7 

STANDARD 

DEVIATION 

2.3 

2.2 

2.4 

0.9 
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T^BLE  AB 


TENSILE  RESULTS  POR 

ALLIED  SIGNAL  PVS0812  (8009)  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(ESI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(%) 

RA 

(%) 

E 

(MSI 

GEh'ERAL 

600 

L  TRANS 

29.3 

24.7 

10.0 

DYNAMICS,  CA 

28.2 

23.3 

11.0 

28.0 

22.5 

10.0 

MCDONNELL 

600 

L  TRANS 

28.2 

2S.4 

14.0 

9.1 

DOUGLAS 

28.2 

25.2 

14.0 

9.1 

28.6 

25.4 

14.0 

9.2 

ROHR 

600 

L  TRANS 

32.9 

27.5 

14.5 

8.1 

INDUSTRIES 

33.6 

30.9 

10.3 

8.3 

33.3 

27.9 

12.9 

7.4 

GENERAL 

600 

L  TRANS 

29.4 

24.6 

15.8 

9.3 

DYNAMICS,  TX 

31.2 

25.8 

14.6 

9.6 

AIR  FORCE 

600 

L  TRANo 

31.8 

28.9 

12.5 

32.5 

27.7 

10.5 

32.0 

28.2 

11. 1 

AVERAGE 

30.5 

26.3 

12.5 

8.8 

STANDARD 

DEVIATION 

2.1 

2.3 

2.0 

0.7 
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TABLE  A9 


COMPANY 


GENERAL 

DYNAMICS 


COMPANY 


MCDONNELL 
DOUGLAS,  CA 


TENSILE  RESULTS  FOR 

ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090"  THICK) 


TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(») 

-320 

LONG 

101.4 

93.4 

107.8 

86.0 

1.0 

108.0 

93.0 

1.5 

AVERAGE 

105.7 

00 

o 

1.3 

STANDARD 

DEVIATION 

3.8 

4.2 

0.4 

TABLE  AlO 


TENSILE  RESULTS  FOR 

ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090’ 


THICK) 


(1000  HR 

EXPOSURE 

e  450P) 

TEST 

ORIENT¬ 

ULTIMATE 

YIELD 

ELONC 

TEMP 

ATION 

STRENGTH 

STRENGTH 

(%) 

(DEGREES  F) 

(KSI) 

(KSI) 

RT 

LONG 

67.8 

63.4 

10.0 

67.8 

63.0 

10.0 

67.8 

63.4 

10.0 

68.0 

62.8 

10.0 

67.3 

62.2 

7.0 

67.9 

62.6 

8.0 

AVERAGE 

67.8 

62.9 

9.2 

STANDARD 

DEVIATION 

0,2 

0.5 

1.3 

RA 

(%) 


E 

(MSI) 


E 

(MSI) 


11.4 

11.6 

11.4 

11.9 

11.6 

11.7 


11.6 

0.2 
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TABLE  All 


COMPANY 


NORTHROP 


COMPANY 


NORTHROP 


TENSILE  RESULTS  FOR 

ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090"  THICK) 
(AFTER  100  HRS  045OF) 


TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(%) 

RA 

(*) 

E 

(MSI 

450 

LONG 

43.3 

41.6 

8.5 

11.4 

43.4 

42.3 

9.0 

10.1 

AVERAGE 

43.4 

42.0 

8.8 

10.8 

STANDARD 

DEVIATION 

0.1 

0.5 

0.4 

0.9 

TABLE  A12 

TENSILE  RESULTS  FOR 

ALLIED  SIGNAL  FVS0ai2  (8009)  SHEET  (0.090-  THICK) 
(AFTER  100  HRS  e4S0F) 


TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 
STRENGTH 
(KSI).  . 

ELONG 

C*) 

RA 

(%) 

E 

(MSI 

450 

L  TRANS 

45.6 

39.5 

8.5 

11.0 

44.1 

39.9 

9.0 

10.8 

43.3 

39.5 

9.0 

10.1 

AVERAGE 

44.3 

39.6 

8.8 

10.6 

STANDARD 

DEVIATION 

1.2 

0.2 

0.3 

0.5 

16 


TABLE  A13 


TENSILE  RESULTS  FOR 

ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090"  THICK) 
(AFTER  100  HRS  @600F) 


COMPANY 

TEST 

TEMP 

(DEGREES  F 

ORIENT¬ 

ATION 

) 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(*) 

RA 

(') 

E 

(MSI 

NORTHROP 

600 

LONG 

31.2 

28.8 

13.0 

9.5 

30.2 

29.4 

13.0 

9.6 

30.7 

29.6 

13.0 

9.6 

AVERAGE 

30.7 

29.3 

13.0 

9.6 

STANDARD 

DEVIATION 

0.5 

0.4 

0.0 

0.1 

TABLE  A14 

TENSILE  RESULTS  FOR 

ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090"  THICK) 
(AFTER  100  HRS  gGOOF) 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 
STRENGTH 
.  (KSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(») 

RA 

(») 

F 

(MSI 

NORTHROP 

600 

L  TRANS 

30.1 

28.7 

13.5 

10.0 

30.6 

29,2 

13.5 

9.5 

29.9 

29.4 

14.0 

10.0 

AVERAGE 

30.2 

29,1 

13.7 

9.8 

STANDARD 

DEVIATION 

0.4 

0.4 

0.3 

0.3 
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TABLE  AIS 


COMPAOJy 


GENERAL 
DYNAMrCS,  CA 


MCDONNELL 

DOUGLAS 


ROHR 

INDUSTRIES 


GENERAL 
DyNAMlCS,  TX 

MCDONNELL 
DOUGLAS,  CA 


AIR  FORCE 


NORTHROP 


COMPRESSION  RESULTS  FOR 

ALLIED  SIGNAL  rvS0812  (8009)  SHEET  (0.090"  THICK) 


TEST 

ORIENTATION 

COMPRESSIVE 

COMPRESSIVE 

TEMPERATURE 

YIELD  STRENGTH 

MODULUS 

(DEGREES  F) 

(KSI) 

(KSI) 

RT 

LONG 

48.5 

49.5 

49.1 

RT 

LONG 

56.1 

9.0 

52.6 

51.9 

51.1 

11.7 

50.2 

12.2 

RT 

LONG 

51.6 

12.3 

53.8 

12.1 

54.2 

12.1 

RT 

LONG 

47.8 

12.0 

RT 

LONG 

55.3 

11.4 

56.3 

11.8 

56.1 

11.2 

RT 

LONG 

39.6 

45.8 

45.5 

RT 

LONG 

48.2 

13.3 

50.4 

12.4 

AVERAGE 

50.7 

11.8 

STANDARD  DEVIATION 

4.2 

1.0 
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TABLE  A16 


COMPRESSION  RESULTS  FOR 

ALLIED  SIGNAL  FVS0S12  (8009)  SHEET  (0.090"  THICK) 


COMPAKV 

TEST 

ORIENTATION 

COMPRESSIVE 

TEMPERATURE 

YIELD  STRENGTH 

(DEGREES  F) 

(KSI) 

GENERAL 

RT 

L  TRANS 

57.7 

DYNAMICS,  CA 

57.6 

57.3 

MCDONNELL 

PT 

L  TRANS 

59.5 

DOUGLAS 

61.6 

ROHR 

RT 

L  TRAE  i 

62.8 

INDUSTRIES 

64.2 

62.9 

GENRBAL 
DYNAMICS,  TX 

RT 

L  TRANS 

50.5 

MCDONNELL 

RT 

L  TRANS 

feh .  7 

DOUGLAS,  CA 

65.5 

66.3 

AIR  FORCE 

RT 

L  TRANS 

57.6 

59.7 

NORTHROP 

HT 

L  TRANS 

60.4 

61.1 

AVERAGE  60 . 7 

STANDARD  DEVIATION  4.1 


COMPRESSIVE 

MODULUS 

<KSI) 


12.0 

11.7 

12.7 
12.4 
12.3 

11.6 


11.  H 
12.1 
11.6 


13.1 

13.1 


12.2 

0.6 
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TABI^E  A 17 


COMPRESSION  RESULTS  FOR 

ALLIED  SIGNAL  rVS0812  (8009)  SHEET  (0.090”  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

COMPRESSIVE 
YIELD  STRENGTH 
(KSI) 

COMPRESSIVE 

MODULUS 

(.KSI) 

MCDONNELL 

300 

LONG 

43.6 

10.1 

DOUGLAS,  CA 

SI. 9 

10.7 

45.0 

10.7 

AVERAGE 

46.8 

10.5 

STANDARD  DEVIATION 

4.4 

0.3 

TABLE  Aie 

COMPRESSION  RESULTS  FOR 

ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090"  THICK' 


COMPANY 

TEST 

ORIENTATION 

COMPRESSIVE 

COMPRESSIVE 

TEMPERATURE 

YIELD  STRENGTH 

MODULUS 

(DEGREES  F) _ (KSI ) _ (KSI) 


MCDONNELL 

300 

L  TRANS 

49.7 

9.8 

DOUGLAS,  CA 

55.7 

11.0 

56.7 

10.5 

AVERAGE 

54.0 

10.4 

STANDARD  DEVIATION  3.8  0.6 
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TABLE  A19 


COMPRESSION  RESULTS  FOR 

ALLIED  SIGNAL  rVS0812  (8009)  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

COMPRESSIVE 

YIELD  STRENGTH 
(KSI) 

COMPRESSIVE 

MODULUS 

(KSI) 

GENERAl, 

4S0 

LONG 

32.4 

DYNAMICS,  CA 

35.4 

31.0 

MCCONNELL 

450 

LONG 

32.5 

11.7 

DOUGLAS 

29.7 

10.6 

30.4 

9.5 

ROHR 

450 

LONG 

44.2 

10.0 

INDUSTRIES 

43.5 

10.4 

45.9 

10,0 

GENERAL 

450 

LONG 

29.8 

8.7 

DYNAMICS,  TX 

MCDONNELL 

450 

LONG 

38.0 

9.1 

DOUGiJVS,  CA 

36.8 

9.8 

37.4 

9.0 

AIR  FORCE 

450 

LONG 

35.6 

35.4 

35.4 

AVERAGE 

35.8 

9.9 

STANDARD  DEVIATION 

5.1 

0.9 

TABLE  A20 


CX>HPRESSION  RESULTS  EOR 

ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

ORIENTATION 

COMPRESSIVE 

TEMPERATURE 

YIELD  STRENGTH 

(DEGREES  F) 

(KSI) 

GENERAL 

450 

L  TRANS 

36.9 

DYNAMICS,  CA 

40.5 

38.6 

MCDONNkiLL 

450 

L  TRANS 

42.6 

DOUGLAS 

40.5 

43.4 

ROHR 

INDUSTRIES 

450 

L  TRANS 

45.2 

GENERAL 

450 

L  TRANS 

35.3 

DYNAMICS,  TX 

35.6 

MCDONNELL 

450 

L  TRANS 

41.6 

DOUGLAS,  CA 

41.1 

40.7 

AIR  FORCE 

450 

L  TRANS 

35.5 

43.8 
44. S 


AVERAGE  40.4 

STANDARD  DEVIATION  3.3 


COMPRESSIVE 

MODULUS 

_ LKSIj _ 


11.2 

9.8 

11.5 

9.9 

9.5 

10.3 

9.4 

9.3 

10.4 

10.5 
10.5 


10.2 

0.7 
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TXBLE  A21 


COMPANY 


GENERAL 
DYNAMICS,  CA 


MCDONNELL 

DOUGLAS 


ROHR 

INDUSTRIES 


GENERAL 
DYNAMICS,  TX 


AIR  FORCE 


COMPRESSION  RESULTS  FOR 


ALLIED  SIGNAL 

FVS0812  (8009)  SHEET 

(0.090"  THICK) 

TEST 

ORIENTATION 

COMPRESSIVE 

COMPRESSIVE 

TEMPERATURE 

YIELD  STRENGTH 

MODULUS 

(DEGREES  F) 

(KSI> 

(KSI) 

600 

LONG 

23.6 

27.3 

25.9 

600 

LONG 

23.3 

9.1 

26.5 

11.0 

30.1 

11.6 

600 

LONG 

27.5 

7.8 

23.9 

8.1 

22.6 

8.2 

600 

LONG 

7.7 

23.7 

8.8 

20.6 

8.5 

600 

LONG 

28.5 

28.1 

AVERAGE 

25.5 

9.0 

STANDARD  DEVIATION 

2.8 

1.4 
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TABLE  A22 


COMPRESSION  RESULTS  FOR 


ALLIED  SIGNAL 

FVS0812  (8009)  SHEET 

(0.090"  THICK) 

COMPANY 

TEST 

ORIENTATION 

COMPRESSIVE 

COMPRESSIVE 

TEMPERATURE 

YIELD  STRENGTH 

MODULUS 

(DECREES  F) 

(KSI) 

(KSI) 

GENERAL 

600 

L  TRANS 

20.3 

DYNAMICS,  CA 

y.2.4 

23.5 

MCDONNELL 

600 

L  TRANS 

31.3 

10.1 

DOUGLAS 

31.5 

10.8 

32.6 

10.6 

ROHR 

600 

L  TRANS 

24.5 

8.3 

INDUSTRIES 

25.2 

8.5 

24.0 

8.4 

GENERAL 

600 

L  TRANS 

24.3 

DYNAMIC?,  TX 

25.2 

8.6 

AIR  FORCE 

600 

L  TRANS 

30.9 

31.7 

AVERAGE 

27.3 

9.3 

STANDARD  DEVIATION 

3.8 

1.1 
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TABLE  A23 


SLOTTED  SHEAR  RESULTS  FOR 
ALLIED  SIGNAL  FVS0812  (6009)  SHEET  (0.090”  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

SHEAR 

STRENGTH 

(KSI) 

GENERAL  DYNAMICS,  CA 

RT 

L-S 

39.7 

39.5 

39.4 

AVERAGE  39.5 

STANDARD  DEVIATION  0.2 


TABLE  A24 

SLOTTED  SHEAR  RESULTS  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

ORIENTATION 

SHEAR 

TEMPERATURE 

STRENGTH 

(DEGREES  F) _ (KSI) 


GENERAL 

DYNAMICS, 

CA 

RT 

T-S 

39.5 

39.6 
40.0 

GENERAL 

DYNAMICS, 

TX 

RT 

T-S 

40.3 

40.8 

AVERAGE  40.0 

STANDARD  DEVIATION  0.5 
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TABLE  A25 


SLOTTED  SHEAR  RESULTS  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

SHEAR 

STRENGTH 

(KSI) 

• 

GENERAL  DYNAMICS,  CA 

450 

L-S 

27.1 

27.2 

27.0 

AVERAGE  27.1 

STANDARD  DEVIATION  0.1 


TABLE  A26 

SLOTTED  SHEAR  RESULTS  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

SHEAR 

STRENGTH 

(KSI) 

GENERAL 

DYNAMICS, 

CA 

450 

T-S 

26.8 

28.0 

27.3 

GENERAL 

DYNAMICS, 

TX 

450 

T-S 

27.4 

AVERAGE  27.4 

STANDARD  DEVIATION  0.5 
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TABLE  A27 


SLOTTED  SHEAR  RESULTS  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

SHEAR 

STRENGTH 

(KSI) 

GENERAL  DYNAMICS,  CA 

600 

L-L 

21.8 

22.6 

21.8 

AVERAGE  22.1 

STANDARD  DEVIATION  0.5 


TABLE  A28 

SLOTTED  SHEAR  RESULTS  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

ORIENTATION 

SHEAR 

TEMPERATURE 

STRENGTH 

(DEGREES  F) _ (KSI) 


GENERAL 

DYNAMICS, 

CA 

600 

T-S 

21.8 

21.6 

21.3 

GENERAL 

DYNAMICS, 

TX 

600 

T-S 

21.1 

20.7 

AVERAGE  21.6 

STANDARD  DEVIATION  0.3 
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TABLE  A29 


BEAMING  RESULTS  FOR 

ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090"  THICK) 


COMPANY 

TEST  ORIENTATION 

e/D 

BEARING 

TEMPERATURE 

ULT.  STR 

(DEGREES  F) _ (KSI) 


GENERAL 

RT 

LONG 

1.5 

90.2 

DYNAMICS,  CA 

90.4 

88.4 

MCDONNELL 

RT 

LONG 

1.5 

90.4 

DOUGLAS 

97.6 

96.3 

ROHR 

RT 

LONG 

1.5 

104.5 

INDUSTRIES 

106.1 

105.5 

MCDONNELL 

RT 

LONG 

1.5 

94.1 

DOUGLAS,  CA 

92.9 

90.1 

AIR  FORCE 

RT 

LONG 

1.5 

81.8 

81.6 

81.8 

NASA-LANGLEY 

RT 

LONG 

1.5 

100.4 

96.6 

100.4 

101.3 


AVERAGE  94.2 

STANDARD  DEVIATION  7  .  B 


BEARING 
yiELD  STR. 
(KSI) 

76.7 

73.1 

72.5 

85.6 

87.7 

87.5 

99.6 

99.6 
101.3 

90.9 

89.2 

87.8 

77.3 

77.7 

79.8 

93.6 

93.9 

92.4 

95.2 

94.3 


87.8 

8.9 
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TABLE  A30 

BBABING  RESULTS  BOR 


ALLIED  SIGNAL 

FVS0812  (8009) 

SHEET 

(0.090-  THICK) 

COMPANY 

TEST 

ORIENTATION 

a/D 

BEARING 

TEMPERATURE 

ULT .  STR . 

(DEGREES  F) 

(KSI) 

GENERAL 

RT 

L  TRANS 

1.5 

117.3 

DYNAMICS,  CA 

115.4 

116.2 

MCDONNELL 

RT 

L  TRANS 

1.5 

96.3 

DOUGLAS 

93.3 

92.0 

ROHR 

RT 

L  TRANS 

1.5 

107.3 

INDUSTRIES 

103.0 

104.0 

MCDONNELL 

RT 

L  TRAMS 

1.5 

93.9 

DOUGLAS,  CA 

91.6 

93.6 

AIR  FORCE 

RT 

L  TRANS 

1.5 

82.2 

82.0 

NASA-LANGLEY 

RT 

L  TRANS 

1.5 

97.4 

103.3 

94.2 

97.8 

96.7 

AVERAGE  98.8 

STANDARD  DEVIATION  10.1 


BEARING 
YIELD  STR. 

(KSI) _ 

102.4 

100.2 

102.9 

90.6 
87.3 
86.1 

101.9 
97.0 
98.5 

92.2 

91.3 

90.7 

76.4 

77.8 

95.0 

94.1 

93.5 

90.2 


92.6 

7.6 
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TABLE  A31 


BEARING  RESULTS  FOR 

ALLIED  SIGNAL  PVS0812  (8009)  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION  e/D 

BEARING 

ULT .  STR . 
(KSI) 

BEARING 

YIELD  STR 
(KSI) 

MCDONNELL 

300 

LONG  1 . 5 

80.4 

72.1 

DOUGLAS,  CA 

81.7 

70.4 

83.9 

73.7 

AVERAGE 

82.7 

72.1 

STANDARD  DEVIATION 

2.9 

1.6 

TABLE  A3 2 

BEARING  RESULTS  FOR 

ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION  e/D 

BEARING 

ULT.  STR. 
(KSI) 

BEARING 
YIELD  STR 
(KSI) 

MCDONNELL 

300 

L  TRANS  1 . 5 

85.7 

76.4 

DOUGLAS,  CA 

85.5 

75.0 

85.4 

75.5 

AVERAGE 

85.5 

75.6 

STANDARD  DEVIATION 

0.1 

0.7 
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TABLE  A3 3 


BEARING 

RESULTS  FOR 

ALLIED  SIGNAL 

FVS0812 

(8009) 

SHEET 

(0.090"  THICK) 

COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

•/D 

BEARING 

ULT.  STR. 
_ LKSI) _ 

BEARING 

YIELD  STR 

_ . 

GENERAL 

450 

LONG 

1.5 

61.7 

49.4 

DYNAMICS,  CA 

62.8 

52.0 

63.8 

50.3 

MCDONNELL 

450 

LONG 

1.5 

69.4 

65.1 

DOUGLAS 

68.1 

63.8 

67.0 

63.3 

ROHR 

450 

LONG 

1.5 

C  f\ 

65.4 

INDUSTRIES 

74.1 

68.0 

78.1 

66.7 

MCDONNELL 

450 

LONG 

1.5 

66.0 

60.5 

DOUGLAS,  CA 

69.2 

63.4 

70.6 

61.4 

AIR  FORCE 

450 

LONG 

1.5 

7?  .3 

5b .  o 

A.. 3 

62.5 

AVERAGE 

69.2 

60.7 

STANDARD 

DEVIATION 

4.8 

6.0 
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TABLE  AS 4 


BEARING  RESULTS  FOR 

ALLIED  SIGNAL  FVS0ei2  (8009)  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

•/D 

BEARING 
ULT.  STR. 
(KSI) 

BEARING 

YIELD  STR 
(KSI) 

GENERAL 

450 

L  TRANS 

1.5 

62.4 

56.2 

DYNAMICS,  CA 

60.8 

49.8 

61.7 

52.0 

MCDONNELL 

450 

L  TRANS 

1.5 

68.2 

64.2 

DOUGLAS 

68.5 

64.9 

70.7 

66.4 

ROHR 

450 

L  TRANS 

1.5 

76.5 

68.9 

INDUSTRIES 

74.2 

65.0 

76.3 

68.6 

MCDONNELL 

450 

L  TRANS 

1.5 

71.2 

66.4 

DOUGLAS,  CA 

70.4 

62.8 

70.9 

64.1 

AIR  FORCE 

450 

L  TRANS 

1.5 

71.3 

64.1 

69.7 

60.6 

69.7 

63.4 

AVERAGE 

69.5 

62.5 

STANDARD 

DEVIATION 

4.8 

5.6 
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TABLE  A3S 


BEARING  RESULTS  FOR 

ALLIED  SIGNAL  FV'S0812  18009)  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  P) 

ORIENTATION 

ft/D 

BEARING 

ULT.  STR. 
(KSI) 

BEARING 
YIELD  STR. 
(KSI) 

GENERAL 

600 

LONG 

1.5 

50.1 

40.2 

DYNAMICS,  CA 

49.8 

39.3 

50.0 

39.2 

MCDONNELL 

600 

LONG 

1.5 

49.4 

46.3 

DOUGLAS 

47.9 

44.4 

47.5 

45.0 

RC'HR 

600 

LONG 

1.5 

58.3 

47.5 

INDUSTRIES 

57.7 

47.7 

53.6 

48.0 

AIR  FORCE 

600 

LONG 

1.5 

55.1 

45.5 

53.9 

47.2 

56.1 

•m  i  •  ^ 

AVERAGE 

52.5 

44.8 

STANDARD 

DEVIATION 

3.8 

3.3 
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TABLE  A3 6 


COMPANY 

ALLIED  SIGNAL 

TEST 

TEMPERATURE 
(DEGREES  F) 

BEARIhw  RESULTS  FOR 
FVS0812  (8009)  SHEET 

ORIENTATION  e/D 

(0.090"  THICK) 

BEARING 

ULT.  STh. 
(KSI) 

BEARING 
YIELD  STR 
(KSI) 

GENERAL 

600 

L  TRANS 

1.5 

49.9 

43.2 

DYNAMICS,  CA 

49.9 

42.2 

50.3 

41.8 

MCDONNbi,L 

600 

L  TRANS 

1.5 

51.2 

49.0 

DOUGLAS 

51.2 

48.4 

51.6 

49.0 

ROHR 

600 

L  TRANS 

1.5 

58.3 

49.6 

INDUSTRIES 

58.1 

48.5 

57.3 

48.1 

AIR  FORCE 

600 

L  TRANS 

1.5 

54.7 

47.4 

C 

W  ^  •  V/ 

43.1 

56.4 

47.1 

AVERAGE 

53.4 

46 . 5 

STANDARD 

DEVIATION 

3.3 

3.0 
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TABLE  A3 7 


BEAKING  RESULTS  FOR 

ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  P) 

ORIENTATION 

a/D 

BEARING 

ULT.  STR. 
(KSI) 

BEARING 
YIELD  STR 
(KSI) 

GENERAL 

RT 

LONG 

2.0 

113.3 

84.8 

DYNAMICS,  CA 

115.3 

79.4 

113.6 

79.5 

MCDONNELL 

RT 

I.ONG 

2.0 

111.0 

91.7 

DOUGLAS 

122.0 

95.0 

123.0 

95.3 

ROHR 

RT 

LONG 

2.0 

128.5 

110.5 

INDUSTRIES 

128.0 

106.3 

123.5 

109.2 

GENERAL 

RT 

LONG 

2.0 

119.6 

93.1 

DYNAMICS,  TX 

MCDONNELL 

RT 

LONG 

2.0 

116.3 

96.2 

DOUGLAS,  CA 

114.0 

96.6 

115.0 

95.5 

AIR  FORCE 

RT 

LONG 

2.0 

109.9 

91.7 

103.6 

94.2 

101.5 

86.6 

NASA-LANGLEY 

RT 

LONG 

2.0 

128.9 

106.0 

129.5 

108.0 

128.9 

103.6 

130.5 

103.6 

127.2 

100.8 

126.3 

98.3 

128.5 

101.2 

NORTHROP 

RT 

LONG 

2.0 

128.9 

105.1 

131.4 

107.9 

AVERAGE 

120.9 

97.6 

STANDARD  DEVIATION 


8.9 


8.9 


TABLE  A38 


BEARING  RESULTS  FOR 

ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

e/D 

BEARING 

ULT .  STR . 
(KSI) 

BEARING 

YIELD  STR 
(KSIk 

GENERAL 

RT 

L  TRANS 

2.0 

114.7 

82.5 

DYNAMICS,  CA 

113.4 

84.8 

113.1 

80.6 

MCDONNELL 

RT 

L  TRANS 

2.0 

123.0 

97.9 

DOUGLAS 

123.0 

99.1 

117.0 

96.5 

ROHR 

RT 

L  TRANS 

2.0 

130.0 

114.3 

INDUSTRIES 

129.4 

112.6 

130.5 

113.6 

GENERAL 

RT 

L  TRANS 

2.0 

93.6 

93.6 

DYNAMICS,  TX 

MCDONNELL 

RT 

L  TRANS 

2.0 

110.3 

98.7 

DOUGLAS,  CA 

118.0 

98.1 

114.7 

98.5 

AIR  FORCE 

RT 

L  TRANS 

2.0 

95.4 

81.7 

96.4 

81,4 

96.5 

87.3 

NASA- LANGLEY 

RT 

L  TRANS 

2,0 

131.6 

105.9 

129.0 

105.1 

130.3 

102.8 

126.1 

101.1 

129.4 

102.8 

132.5 

103.8 

131.7 

110.9 

NORTHROP 

RT 

L  TRANS 

2.0 

128.5 

107.6 

130.0 

107.6 

AVERAGE  119.5 

STANDARD  DEVIATION  12.7 


98.7 

10.5 
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TABLE  A39 


BEARING  RESULTS  FOR 


ALLIED  SIGNAL 

FVS0812  (8009)  SHEET 

(0.090"  THICK) 

COMPANY 

TEST 

ORIENTATION  a/D 

BEARING 

BEARING 

TEMPERATURE 

ULT.  STR. 

YIELD  STR. 

(DEGREES  F) 

(KSI) 

(KSI) 

MCDONNELL 

300 

LONG  2 . 0 

105.5 

78.3 

DOUGLAS,  CA 

106.9 

79.3 

105.7 

77.4 

AVERAGE 

106.0 

78.3 

STANDARD  DEVIATION 

0.8 

0.9 

TABLE  A40 

BEARING  RESULTS  FOR 

ALLIED  SIGNAL 

FVS0812  (8009)  SHEET 

(0.090"  THICK) 

COMPANY 

TEST 

ORIENTATION  e/D 

BEARING 

BEARING 

TEMPERATURE 

ULT.  STR. 

YIELD  STR. 

(DEGREES  F) 

(KSI) 

(KSI1_  . 

MCDONNELL 

300 

L  TRANS  2.0 

lOB.  1 

82.9 

DOUGLAS,  CA 

107.6 

82.7 

107.4 

81.6 

AVERAGE 

107.7 

82.4 

STANDARD  DEVIATION 

0.3 

0.7 
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TABLE  A41 


COMPANY 


GENERAL 
DYNAMICS,  CA 


MCDONNELL 

DOUGLAS 


ROHR 

INDUSTRIES 


GENERAL 
DYNAMICS,  TX 

MCDONNELL 
DOUGLAS,  CA 


AIR  FORCE 


BEARING  RESULTS  FOR 

ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090"  THICK) 


TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

a/D 

BEARING 

ULT.  STR. 
(KSI)  _ 

BEARING 

YIELD  STR 
(KSI) 

450 

LONG 

2.0 

84.1 

58.4 

84.2 

56. 1 

83.6 

55.2 

450 

LONG 

2.0 

86.5 

70.6 

B5. 3 

69.6 

84.0 

69.1 

450 

LONG 

2.0 

98.3 

72.8 

110.8 

75.2 

101.7 

76.9 

450 

LONG 

2.0 

90.5 

65.9 

450 

LONG 

2.0 

94.8 

59.7 

86.0 

68.1 

89.1 

68.2 

450 

LONG 

2.0 

73.0 

69.2 

72.0 

65.1 

71.9 

67.2 

AVERAGE 

87.2 

G6.7 

STANDARD 

DEVIATION 

10.6 

6.4 
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TABLK  A42 


BEARING  RESULTS  FOR 

ALLIED  SIGNAL  PVS0812  (8009)  SHEET  (0.C90“  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

e/D 

BEARING 
ULT.  STR. 

_  (.KSI]_ 

BEARING 

YIELD  STR 
(KSI) 

GENERAL 

450 

L  TRANS 

2.0 

84.5 

59.8 

DYNAMICS,  CA 

78.6 

53.9 

80.2 

53.8 

MCDONNELL 

450 

L  TRANS 

2.0 

86.5 

74.2 

DOUGLAS 

83.7 

72.6 

84.9 

72.7 

ROHR 

450 

L  TRANS 

2.0 

93.3 

77.3 

INDUSTRIES 

97.8 

74.9 

92.7 

69.9 

GENERAL 

450 

L  TRANS 

2.0 

88.8 

80.7 

DYNAMICS,  TX 

84.6 

67.0 

MCDONNELL 

450 

L  TRANS 

2.0 

89.1 

73.7 

DOUGLAS,  CA 

89.2 

72.0 

90.9 

72.1 

AIR  FORCE 

450 

L  TRANS 

2.0 

66.5 

62.3 

68.8 

61.8 

68.0 

62 . 9 

AVERAGE 

84.0 

68.3 

STANDARD 

DEVIATION 

9.1 

7.9 
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TABLE  A43 


COMPANY 

ALLIED  SIGNAL 

TEST 

TEMPERATURE 
(DEGREES  F) 

BEARING  RESULTS  FOR 
FVS0812  (8009)  SHEET 

ORIENTATION  a/D 

(0.090-  THICK) 

BEARING 

ULT.  STR. 
(KSI) 

BEARING 
YIELD  STR 
(KSI) 

GENERAL 

600 

LONG 

2.0 

64.0 

4^.8 

DYNAMICS,  CA 

63.0 

45.9 

MCDONNELL 

600 

LONG 

2.0 

59.1 

49.9 

DOUGLAS 

57.6 

50.3 

60.3 

50.0 

ROHR 

600 

LONG 

2.0 

72.0 

54.6 

INDUSTRIES 

74.1 

51.9 

76.1 

56.3 

GENERAL 

600 

LONG 

2.0 

58.1 

47.3 

DYNAMICS,  TX 

61.3 

48.9 

62.2 

52.4 

AIR  FORCE 

600 

LONG 

2.0 

.1.3 

47.5 

52.1 

50.2 

51.6 

48.0 

AVERAGE 

61.6 

49.9 

STANDARD 

DEVIATION 

7.9 

3.1 
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TABLE  A44 

BEARING  RESULTS  FOR 

ALLIED  SIGNAL  PVS0812  (8009)  SHEET  (0.090*  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

orientation 

o/D 

BEARING 

ULT.  STR. 
(KSI) 

BEARING 

YIELD  STR 
(KSI) 

GENERAL 

600 

L  TRANS 

2.0 

62.8 

46.8 

DYNAMICS,  CA 

62.3 

46.6 

62.9 

46.2 

MCDONNELL 

600 

L  TRANS 

2.0 

60.8 

51.6 

DOUGLAS 

60.3 

50.9 

60.9 

50.9 

ROHR 

600 

L  TRANS 

2.0 

76.6 

57.2 

INDUSTRIES 

76.4 

56.5 

73.1 

57.1 

GENERAL 

600 

L  TRANS 

2.0 

60.7 

59.5 

DYNAMICS,  TX 

61.1 

53.0 

AIR  FORCE 

600 

L  TRANS 

2.0 

47.0 

43.4 

48.1 

43.8 

46.8 

45.6 

AVERAGE 

61.4 

50.7 

STANDARD 

DEVIATION 

9.6 

5.4 
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TABLE  A45 


FRACTURE  TOUGHNESS  RESULTS  FOR 
ALLIED  SIGNAL  FVS08I2  (8009)  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

Kc 

(KSI  in*0.5) 

COMMENT 

NORTHROP 

RT 

L-T 

155.0 

INVALID 

T-L 

155.0 

INVALID 

NOTE:  VALUES  INVALID  PER  ASTM  E561 
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TABLE  A46 


FATIGUE  RESULTS  WITH  R-0.1  AND  Kt»1.0  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090"  THICK) 


COMPANY  TEST  ORIENTATION 

TEMPERATURE 

_ (DEGREES  F) _ 

GENERAL  DYNAMICS,  CA  RT  LONG 


MCDONNELL  DOUGLAS  RT  LONG 


ROHR  INDUSTRIES 


RT  LONG 


GENERAL  DYNAMICS,  TX  RT  LONG 


AIR  FORCE 


RT  LONG 


NORTHROP 


RT  LONG 


STRESS  CYCLES 

(KSI) 


35.0 

230,000 

34.0 

54,900 

34.0 

102,000 

33.0 

28,541,600 

32.5 

32.2 

2,713,400 

206,900 

32.0 

7,406,700 

30.9 

21,336,800 

ft 

30.0 

12,616,500 

ft 

47.3 

16,373 

47.3 

18,430 

45.4 

29,129 

1 

45.4 

25,080 

41. C 

31,072 

1 

41.0 

71,659 

1 

37.8 

128, 163 

I 

37.8 

110,037 

50.0  15,000 

50.0  105,500 


50.0 

1,280,000 

* 

45.0 

544,800 

45.0 

998,000 

40.0 

1,000,000 

* 

40.0 

503,500 

40.0 

1,170,000 

* 

35.0 

1,000,000 

n 

35.0 

1,000,000 

* 

50.0 

23,020 

50.0 

52,760 

47.0 

136,150 

45.0 

110,290 

42.0 

1,000,000 

42.0 

279,000 

40.0 

1,200,000 

40.0 

492,000 

49.5 

32,700 

49.5 

40, 100 

49.0 

179,000 

48.0 

39,800 

47.0 

36,900 

45.0 

75,500 

45.0 

63,500 

44.3 

46,000 

44.0 

461,500 

43.0 

1,638,600 

42.0 

6,740,000 

40.0 

9,132,000 

55.0 

23,140 

52,0 

91,416 

50.0 

1,304,914 

48.0 

562,313 

# 

45.0 

555,726 

43. u 

190,784 

An  n 

1 .000.000 

30.0 

3.000,000 

* 

ft 


( • ) :  RUN  OUT 

(#):  BROKE  IN  GRIP  AREA 

( 1 ) :  FAILED  AT  PIN  HOLE  &  TEST  CONTINUED 
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1E+4  1E*6  1E+6  1E+7  1E^8 

Cycles  to  Failure,  Nf 


FIGURE  A1.  FATIGUE  RESULTS  FOR  8009  SHEET 

(LONGITUDINAL,  ROOM  TEMPERATURE). 
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TABLB  A47 


FATIGUE  RESULTS  WITH  R-0.1  AMD  Kt-1.0  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090"  THICK) 


COMPANY  TEST  ORIENTATION  STRESS  CYCLES 

TEMPERATURE  (K5I) 

_ (DEGREES  F) _ _ 


GENERAL  DYNAMICS,  CA  450 


MCDONNELL  DOUGLAS  450 


ROHR  INDUSTRIES  450 


GENERAL  DYNAMICS,  TX  450 


AIR  FORCE 


450 


LONG 


LONG 


LONG 


LONG 


LONG 


30.0 

102,300 

25.0 

3,000,000 

20.0 

3,322,100 

44.1 

61,116 

44.1 

42,240 

38.1 

68,417 

38.1 

87,324 

36.1 

174,196 

36.1 

195,374 

32.1 

788,601 

F 

32.1 

659,468 

# 

35.0 

370,500 

35.0 

624,500 

35.0 

200,900 

30.0 

318,300 

30.0 

347,500 

30.0 

132,700 

25.0 

1,000,000 

* 

25.0 

1,000,000 

* 

25.0 

1,000,000 

* 

20.0 

1,000,000 

* 

42.5 

33,702 

37.5 

66,399 

37.5 

66,456 

35.0 

133,663 

32.5 

423,815 

32.5 

192,932 

27.5 

771,911 

27.5 

479,943 

22.5 

1,251,023 

20.0 

4,534,928 

45.0 

29,600 

40.0 

49,800 

35.0 

172,100 

30.0 

2,589,700 

27.5 

3,135,300 

25.0 

4,219,900 

22.5 

6,115,200 

( * ) :  RUN  OUT 

(F):  BROKE  IN  GRIP  AREA 
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1E+4  1E+6  1E+8  1E+7  1E+8 

Cycles  to  Failure,  Nf 


FIGURE  A2.  FATIGUE  RESULTS  FOR  8009  SHEET 
(LONGITUDINAL.  450  F). 
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TABLE  A48 


FATIGUE  RESULTS  WITH  R-0.1  AND  Kt»1.0  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

STRESS 

(KSI) 

CYCLES 

GENERAL  DYNAMICS,  CA 

600 

LONG 

25.0 

186,300 

23.0 

351,300 

22.5 

165,500 

22.3 

103,200 

22.1 

332,900 

22.0 

10, 527,400 

22.0 

414,800 

20.0 

504,700 

MCDONNELL  DOUGLAS 

600 

LONG 

47.0 

35,246 

47.0 

31,234 

42.4 

52,935 

42.4 

87,192 

36.4 

393,377 

36.4 

299,173 

28.8 

1,000,000 

28.8 

1,000,000 

ROHR  INDUSTRIES 

600 

LONG 

35.0 

<.5,200 

35.0 

55 , 400 

35.0 

50,200 

30.0 

173,800 

30.0 

213,400 

30.0 

289,100 

25.0 

1,000,000 

25.0 

1,000,000 

25.0 

1,000,000 

20.0 

1,000,000 

GENERAL  DYNAMICS,  TX 

600 

LONG 

40.0 

693 

40.0 

2.006 

35.0 

37,096 

35.0 

24, 532 

30.0 

132,940 

30.0 

43,350 

25.0 

242,851 

25.0 

985,031 

20.0 

1,671, 616 

AIR  FORCE 

600 

LONG 

35.0 

17,700 

30.0 

66,230 

25.0 

357,900 

25.0 

609,700 

22.0 

9,900,000 

( * ) ;  BUN  OUT 


1E+4  1E+6  1E+6  1E+7  1E+8 

Cycles  to  Failure,  Nf 


FIGURE  A3.  FATIGUE  RESULTS  FOR  8009  SHEET 
(LONGITUDINAL.  600  F). 


48 


lABLE  A49 


FATIGUE  RESULTS  WITH  R-0.1  AND  Kt»1.0  FOR 
ALLIED  SIGNAL  FVS0ei2  (800S)  SHEET  (0.090-  THICK) 


CCNPW.T 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

STRESS 

(KSI) 

CYCLES 

MCDONNELL  DOUGLAS 

RT 

L  TRANS 

52,9 

38,255 

52.9 

27,853 

47.0 

48,533 

! 

47.0 

58, 110 

1 

41.2 

97,090 

41.2 

99,455 

35.3 

1,000,000 

* 

35.3 

698,178 

( • ) :  RUN  OUT 

(  1 ) :  FAILED  AT  PIN  HOLE  &  TEST  CONTINUED 
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TABLE  ASO 


FATIGUE  RESULTS  WITH  R*0. 1  AND  Kt«1.0  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090-  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

STRESS 

(KSI) 

CYCLES 

MCDONNELL  DOUGLAS 

450 

L  TRANS 

40.2 

135,584 

40.2 

112,975 

34.7 

197,670 

34.7 

224,606 

31.0 

699,997 

# 

31.0 

832,632 

29.2 

1,000,000 

* 

29.2 

1,000,000 

* 

(  * ) :  RUN  OUT 

(#):  BROKE  IN  CRIP  AREA 
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TABLE  ASl 


FATIGUE  RESULTS  WITH  R-0.1  AND  Kt>1.0  FOR 
ALLIED  SIGNAL  FVS0812  (B009)  SHEET  (0.090*  THICK) 


ft 

COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

STRESS 

(KSI) 

CYCLES 

MCDONNELL  DOUGLAS 

600 

L  TRANS 

35.4 

174,795 

35.4  220,271 

30.4  247,847 

30.4  325,351 

25.3  623,630 

25.3  1,000,000 

22.8  1,000,000 

22.8  1,000,000 


(  * ) ;  RUN  OUT 

(0):  BROKE  OUTSIDE  OF  REDUCED  SECTION 


TTirr 


I  I  M  I  M 


I  I  I  I  I  I  I  I 


1E+6  IE-1'6  1E-^7 

Cycles  to  Failure,  Nf 


1E+8 


FIGURE  A4.  FATIGUE  RESULTS  FOR  8009  SHEET 
(LONG  TRANSVERSE,  Kt-1) 
MCDONNELL  DOUGLAS. 


TABLE  AS2 


FATIGUE  RESULTS  WITH  R-0.1  AND  Kt«3.0  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090”  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

STRESS 

(KSI) 

CYCLES 

GENERAL  DYNAMICS,  CA 

RT 

LONG 

25.4 

11,100 

18.2 

90,400 

17.0 

163,700 

15.3 

104,400 

14.5 

10,000,000 

14.5 

13,600,400 

13.5 

10,746,900 

MCDONNELL  DOUGLAS 

RT 

LONG 

50.4 

3,872 

50.4 

2,186 

47.3 

4,588 

47.3 

4,660 

44.1 

6,137 

37.8 

10,278 

31.5 

38,122 

25.2 

295,724 

ROHR  INDUSTRIES 

RT 

LONG 

40.0 

13,000 

30.0 

57,000 

30.0 

32,000 

27.7 

80,000 

25.0 

294,000 

25.0 

776,000 

25.0 

1,008,000 

20.0 

6,839,000 

20.0 

1,824,000 

20.0 

1,156,000 

MCDONNELL 

RT 

LONG 

20.0 

54,000 

DOUGLAS,  CA 

20.0 

140,700 

19.0 

200,600 

19.0 

10,000,000 

19.0 

250,700 

18.5 

2,635,300 

18.0 

101,000 

18.0 

10,000,000 

16.0 

10,000,000 

14.0 

10,000,000 

AIR  FORCE 

RT 

LONG 

38.0 

3,500 

35.0 

6,000 

34.1 

10,500 

28.7 

15,600 

26.0 

20,500 

20.7 

314,700 

19.1 

2,000,000 

NORTHROP 

RT 

LONG 

25.0 

62,410 

23.0 

150,250 

22.0 

106,340 

21.0 

1,013,700 

on  n 

7  nnn  nnn 

(  * )  :  RUN  OUT 

{*):  BROKE  IN  GRIP  AREA 
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Max  Stress  (KSI) 


Cycles  to  Failure,  Nf 


FIGURE  A5.  FATIGUE  RESULTS  FOR  8009  SHEET 

(LONGITUDINAL,  ROOM  TEMPERATURE,  Kt«3). 
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TABLE  AS 3 


FATIGUE  RESULTS  WITH  R-0.1  AND  Kt-3.0  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

STRESS 

(KSI) 

CYCLES 

GENERAL  DYNAMICS,  CA 

450 

LONG 

15.0 

58,400 

14.1 

134,100 

13.3 

364,400 

12.9 

169,800 

12.4 

220,400 

12.0 

259,500 

11.8 

10,012,600 

* 

CD 

O 

10,000,750 

* 

MCDONNELL  DOUGLAS 

450 

LONG 

30.1 

23,383 

30.1 

23,507 

24.1 

88,717 

24.1 

54,050 

20.1 

135,456 

20.1 

209,852 

16.0 

1,000,000 

* 

16.0 

989,458 

# 

ROHR  INDUSTRIES 

450 

LONG 

25.0 

68,800 

15.0 

1,000,000 

* 

20.0 

167,800 

15.0 

1,000,000 

* 

15.0 

1,000,000 

* 

20.0 

197,000 

20.0 

144,800 

25.0 

55,400 

30.0 

19,000 

30.0 

16,900 

AIR  FORCE 

450 

LONG 

40.0 

2,500 

30.0 

13,300 

19.6 

28,600 

2i.2 

39,600 

19.3 

63,100 

15.7 

130, 500 

17.3 

137,100 

15-3 

1,260,000 

(  * ) :  RUN  OUT 

(#)!  BROKE  OUTSIDE  OF  NOTCH 
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1E+3  1E+4  1E+6  IE-^6  1E+7  1E+8 

Cycles  to  Failure,  Nf 


FIGURE  A6.  FATIGUE  RESULTS  FOR  8009  SHEET 
(LONGITUDINAL,  450  F,  Kt>3). 
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TABLE  AS 4 


FATIGUE  RESULTS  WITH  R*0.1  AND  Kt»3.0  FOR 
ALLIED  SIGNAL  r/S0812  (8009)  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

STRESS 

(KSI) 

CYCLES 

GENERAL  DYNAMICS,  CA 

600 

LONG 

14.8 

84,400 

11.5 

156,000 

10.0 

215, 3C0 

9.2 

10,003,900 

* 

8.3 

454,500 

8.0 

10,016,000 

* 

7.5 

7,603,000 

* 

6.6 

10,000,000 

* 

MCDONNELL  DOUGLAS 

600 

LONG 

19.7 

77,624 

19.7 

50,203 

16.5 

92,086 

18.5 

106,995 

18.2 

265,516 

17.9 

1,000,000 

* 

17.9 

1,000,000 

* 

ROHR  INDUSTRIES 

600 

LONG 

20.0 

74,300 

20.0 

82,500 

15.0 

301,500 

15.0 

302,300 

15.0 

514,200 

12.5 

1,000,000 

* 

12.5 

858,000 

10.0 

1,000,000 

* 

10.0 

1,000,000 

* 

10.0 

1,000,000 

* 

AIR  FORCE 

600 

LONG 

33.6 

4,200 

21.8 

19,700 

18.7 

55,200 

14.6 

665,400 

12.1 

967,300 

11,9 

2,015,000 

(  * ) :  RUN  OUT 
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Max  Stress  (K 


60 


(/>  40  — 1 


20  H 


AMkn  aimM  mt  iimtt  ^ 

• 

0«n«n.  Oyn^Mics.  CA 

♦ 

McDann*ll  DougiM 

AoHr  MttusiitM 

+ 

Atr  Port* 

_ _ y 

I  I  M  I  ir!|  I  "iTi 

1E+6  1E+6 

Cycles  to  Failure,  Nf 


rn  niTTi — i  t  i  i  rrn 


1E+8 


FIGURE  A7.  FATIGUE  RESULTS  FOR  8009  SHEET 
(LONGITUDINAL,  600  F,  Kt«:i). 
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TABLE  ASS 


KATIGL’E  KESULTS  WITH  R"0.1  AKD  Kt-3.0  FOR 
ALLIED  SIGNAL  FVS0812  (6009)  SHEET  (0.090"  THICK) 


COMP AW y 

TEST 

TiMPKRATURR 
{DEGREES  r> 

ORIENTATION 

STRESS 

(KSI) 

MCDONNELL  DOUGLAS 

P.T 

L  TRANS 

44.1 

44.1 

41.2 

41.2 

38.2 

38.2 

28.2 
23.5 


(*):  RUH  OUT 


CYCLES 


2,609 
6,793 
11,422 
9,  154 
13,076 
15,047 
52,738 
1,000,000 
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TABLE  AS6 


FATIGUE  RESULTS  WITH  R-0 . 1  AND  Kt-3.0  FOR 
ALLIED  SIGNAL  rvS0612  (S009)  SHEET  (0.090"  THICK) 


COKPANY 

TEST 

TEMPERATURE 
(DEGREES  P) 

ORIENTATION 

STRESS 

(KSI) 

CYCLES 

MCDONNELL  DOUGLAS 

450 

L  TRANS 

22.6 

78,908 

22.6 

62,591 

21.9 

110,815 

21.9 

92,891 

19.3 

372,003 

19.3 

472,003 

18.3 

1,000,000 

* 

18.3 

1,000,000 

* 

(  • ) 1  RUN  OUT 


60 


ABLE  hS^ 


FATIGUE  RESULTS  WITH  B-0.1  AND  Kt-3.0  FOR 
ALLIED  SIGNAL  rVS08I2  (8009)  SHEET  (0.090”  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  P) 

ORIENTATION 

STRESS 

(KSI) 

CYCLES 

MCDONNELL  DOUGLAS 

600 

L  TRANS 

25.3 

58,558 

25.3 

76, 109 

24.0 

65,783 

24.0 

72,733 

21.5 

194,949 

21.  b 

143,872 

19.0 

1,000,000 

• 

19.0 

1,000,000 

* 

(  • ) j  RUN  OUT 
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1E+3  1E+4  1E+6  1E+6  1E+7  1E+3 

Cycles  to  Failure,  Nf 


FIGURE  A8.  FATIGUE  RESULTS  FOR  800S  SHEET 
(LONG  TRANSVERSE,  KW) 
MCDONNELL  DOUGLAS. 
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TABLE  ASS 


FATIGUE  RESULTS  WITH  R»0.1  AND  Kt»3.0  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

STRESS 

(KSI) 

CYCLES 

MCDONNELL 

300 

LONG 

20.0 

74,200 

DOUGLAS,  CA 

16.0 

204,200 

16.0 

205,700 

12.0 

390,300 

11.0 

2,649,900 

10.0 

10,000,000  * 

8.0 

10,000,000  * 

(*):  RUN  OUT 


TABLE  A59 

FATIGUE  RESULTS  WITH  R-0.1  AND  Kt«1.0  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090"  THICK) 
AFTER  100  HRS  i  450F 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

STRESS 

(KSI) 

CYCLES 

NORTHROP 

450 

LONG 

40.0 

145,322 

38.0 

234,575 

35.0 

98,899 

32.0 

442,850 

30.0 

1,000,000 

( * ) :  RUN-OUT 


TABLE  A60 

FATIGUE  RESULTS  WITH  R*0.1  AND  Kt=3.0  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

STRESS 

(KSI) 

CYCLES 

NORTHROP 

450 

LONG 

25.0 

73,648 

20.0 

171,384 

15.0 

317,361 

14.0 

1,000,000 

* 

12.0 

1,000,000 

■k 

Max  Stress  (KSI) 


Cycles  to  Failure,  Nf 


FIGURE  A9.  FATIGUE  RESULTS  FOR  8009  SHEET 
(LONGITUDINAL,  300  F,  Kt^S) 
MCDONNELL  DOUGLAS. 
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1E+4  1E+5  1E+6  1E+7  1E+8 

Cycles  to  Failure,  Nf 


FIGURE  A10.  FATIGUE  RESULTS  FOR  8009  SHEET 

(LONGITUDINAL,  100  HRS  @  450  F,  450  F) 
NORTHROP. 
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TABLK  A61 


FATIGUE  RESULTS  WITH  R=0 . 1  AND  Kt=2 . 7  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  SHEET  (O.OQO"  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

STRESS 

(RSI) 

GENERAL  DYNAMICS,  TX 

150 

LONG 

35.0 

30,0 

30.0 

20,0 

20.0 

15.0 

12.5 

10.0 


( * ) :  RUN  OUT 


CYCLES 


4,939 
9,140 
9, 339 
42.200 
t'j,673 
J03,749 
912,903 
1,554,906 
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Max  Stress  (KSI) 


FIGURE  All.  FATIGUE  RESULTS  FOR  8009  SHEET 
(LONGITUDINAL,  450  F,  Kt»2.7) 
GENERAL  DYNAMICS,  TX. 


Kr  (ksi— sq.rt.in) 


R -CURVE  TEST 


FIGURE  A12.  R-CURVE  RESULTS  OF  8009  SHEET 

(L-T  ORIENTATION,  ROOM  TEMPERATURE) 
AIR  FORCE. 


b0 


Kr  (ksi— sq.ft. in) 


R-CURVE  TEST 


FiGURE  Ai3.  R-CURVt  RESULTS  OF  8009  SHEET 

(T-L  ORIENTATION,  ROOM  TEMPERATURE) 
AIK  FORCE. 


Kr  (ksi— sq.rt.in) 


R -CURVE  TEST 


FIGURE  A14.  R-CURVE  RESULTS  OF  8009  SHEET 
{L-T  ORIENTATION,  450  F) 

Ain  r/nnrir 
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R-CURVE  TEST 


FIGURE  A15.  R-CURVE  RESULTS  OF  8009  SHEET 
jT-L  ORIENTATION,  450  F) 


AID  cnnr'r 
r^iix  I  v/rvvtL. 
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Kr  (ksi— sq.ft. in) 


R-CURVE  TEST 


FIGURE  A16.  R-CURVE  RESULTS  OF  8009  SHEET 
(L-T  ORIENTATION.  600  F) 

AIR  FORCE. 
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R-CURVE  TEST 


FIGURE  A17,  R-CURVE  RESULTS  OF  8C09  SHEET 
(T-L  ORIENTATION,  600  F} 

AIR  FORCE. 
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TABLE  A52.  FATIGUE  CR.^CK  GROWTH  RATE  RESULTS  OF  8009  SHEET 
(L-T  ORIENTATION,  ROOM  TEMPERATURE; 

T.L  ORIENTATION,  450  F),  R=0.1,  FREG=5  HZ 
GENERAL  DYNAMICS,  TX. 
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'.0 

:^K  (ksi  .in) 


1  GO 


FIGURE  A19.  FaiIGUEC  RACK  GROV\rrH  RATE  RESULTS  OF  8009  SFiEET 
(L-T  AND  r-L  OKiLNTATiONS,  ROOffl  TEMPERATURE) 

R-0.1,  NORTHROP. 


AK  (ksi''in) 


FIGURE  A20.  FATIGUE  CRACK  GROWTH  RATE  RESULTS  OF  8009  SHEET 
(L-T  ORIENTATION,  ROOM  TEMPERATURE,  300  F,  AND  450  F) 
R=0.1,  NORTHROP. 
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TABLE  A63.  FATIGUE  CRACK  GROWTH  RATE  RESULTS  OF  8009  SHEET 
(L-T  ORIENTATION,  ROOM  TEMPERATURE)  R=0.1 
SPECIMEN  #  E6FL1,  NORTHROP, 
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TABLE  A64.  FATIGUE  CRACK  GROWTH  RATE  RESULTS  OF  8009  SHEET 
(T-L  ORIENTATION,  ROOM  TEMPERATURE)  R=0.1 
SPECIMEN  #  E6FT1,  NORTHROP. 
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ytSi^jj-rOM  ATE  D  RATIGUE  CRACK 
GROWTH  RATE  AMAl_YS  I  S 


Specimen  Id.  E6FL4-a 

Contract  #  WBOI778N 

Material  8009  SHEET 

Temperature  (F)  300 

Environment 


Geometry  M(T) 

Orientation  L-T 

Yield  (ksl)  48.4 

Modulus  10.4 


Specimen  01  mens. Ions  Cln) 

Thickness  0.092 
Width  1.500 
Height  0.000 


Notch  depth  0.314 
Gage  length  0.200 
Alpha  ratio  1 .000 


Frecrack  Parameters 

Pmax  (lbs)  1500.0 

Final  a  (In)  0.327 


Stress  ratio  (R)  O.IO 
Kmax  5.68 


Test  Parameters 

Initial  a  (in)  0.410 
K-gradlent  3.00 


Initial  K  4.60 

Stress  ratio  (F)  0.10 


K  CoeFF  EvS/P  CoefF 

-1 .617860 
22.795000 
-61.236481 
37.816212 
40.309029 
-41.208481 


Analysis  Codes 
KRC  2  0 


Visual  Observations 


Ev5/F 

Crack  (EvE/P) 

Crack  (visual) 

Error 

CAF 

0.60 

0.410 

0,384 

-.026 

I  .000 

0.62 

0.421 

0.395 

-.026 

1 .000 

0.66 

0.444 

0.425 

-.019 

1.000 

0.67 

0.453 

0.439 

-.014 

I  .000 

0.69 

0.468 

0.460 

-.008 

1 .000 

0.69 

0.468 

0.462 

-.006 

1  .  000 

0.72 

0.481 

0.480 

-.001 

1.000 

0.76 

0.8! 

0.506 

0.540 

0.512 

0.559 

0.006 

0..  0  I  9 

1 .000 
1 .000 

0.87 

0.571 

0.6G2 

0.031 

1  .000 

Comments 

Date  or  test:  12-3-91 


TABLE  A65.  FATIGUE  CRACK  GROWTH  RATE  RESULTS  OF  8009  SHEET 
(L-T  ORIENTATION,  300  F)  R=0.1 
SPECIMEN  #  E6FL4,  NORTHROP. 
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Sp*clm«n  Id.  E6FL4-a 


Page  1 
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a 

ri 
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(  In) 
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5.97 

0.0106 

9209 

1 . I55E-06 

6.08 

0.0122 

9597 

1 .269E-06 

6.19 

0.0131 

9199 

1  .419E-06 

6.30 

0.0120 

8066 

1 .492E-06 

6.42 

0.0116 

7682 

1  .506E-05 

6.53 

0.0117. 

7499 

1 . 565E” 06 

6.65 

0.0127 

7499 

1 .692E-06 

6.78 

0.0131 

6777 

1 .936E-06 

6.90 

0.0127 

5916 

2. 150E-06 

7.29 

0.0119 

4937 

2 .4048-06 

7.41 

0.0097 

4223 

2.3C9E-06 

7.54 

0.0116 

4598 

2.525E-06 

7.66 

0.0137 

5135 

2.662E-06 

7.81 

0.0126 

4817 

2 .61 78-06 

7.96 

0.01  IS 

4112 

2.S6CE-06 

6.12 

0.0122 

3697 

3 .305E-06 

6.26 

0.0118 

3304 

3.578E-06 

8.41 

0.0112 

2996 

3 .725E-06 

S .  56 

0.0114 

2806 

4.046E-06 

8.71 

0.0113 

2495 

4.520E-06 

6.85 

0.0120 

2603 

4.62 lE-06 

9.02 

0.0129 

2758 

4 .665E-06 

9.  18 

0.0125 

2373 

5.252E-06 

9.35 

0.0117 

2023 

5.793E-06 

9.52 

0.0119 

1805 

6.583E-06 

9.70 

0.0124 

I  704 

7.274E-06 

9.87 

0.0124 

1739 

7. lOIE-06 

10.06 

0.0122 

1622 

7.528E-06 

10.25 

TABLE  A65.  FATIGUE  CRACK  GROWTH  RATE  RESULTS  OF  8009  SHEET 
(L-T  ORIENTATION,  300  F)  R=0.1 
SPECIMEN  #  E6FL4,  NORTHROP,  (continued) 
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S(?*cl(ti«n  Id.  EiiFLi*-* 


Page 


2 


E4B/P 

« 

N 

( Iba) 

(  in) 

(XI) 

1852 

1.12 

0.7040 

266769 

1871 

1.  13 

0.7102 

287422 

1889 

1.14 

0.7154 

287943 

1909 

1.15 

0.7199 

288447 

1926 

1.16 

0.7261 

288943 

1949 

1 .  18 

0.7314 

289397 

1970 

1 .  19 

0.7382 

289935 

1991 

1.21 

0.7449 

290410 

2017 

1.22 

0.7499 

290779 

2036 

1.23 

0.7572 

291234 

2061 

1.24 

0.7630 

291581 

2061 

1.26 

0.7688 

291887 

2096 

1 .27 

0.7741 

292122 

2121 

1.27 

0.7763 

292278 

2143 

1.29 

0.7839 

297.625 

2172 

1.31 

0.7930 

293024 

2197 

1.33 

0.8003 

293263 

2221 

1.34 

0.8039 

233406 

224g 

1.35 

0.8091 

293598 

2268 

1.37 

0.8177 

293815 

2298 

1.38 

0.8236 

294008 

2325 

I  .40 

0.8298 

294138 

1 .42 

0.8368 

294335 

1.43 

0.8422 

294465 

2400 

1.43 

0.8437 

294550 

2419 

1 . 46 

0.8542 

294697 

2457 

1.48 

0.8615 

294865 

2482 

1.50 

0.8687 

294957 

2517 

1.51 

0.8731 

295040 

1.53 

0.8819 

295133 

1.56 

0.8932 

295275 

2629 

1 .58 

0.8977 

295361 

2652 

1 .60 

0.9072 

295443 

2685 

1.62 

0.9130 

295505 

2711 

1 .63 

0.9183 

295544 

2744 

1.65 

0.9234 

295604 

2783 

1 .67 

0.9325 

295564 

1  ..71 

0 . 944 : 

295707 

Aa 

an 

Aa/AN 

AK 

(In) 

(XI ) 

( I n/cyc ) 

(ksl^ln) 

0.0123 

1385 

8 .6506-06 

10.44 

0.0114 

1154 

9.875E-06 

10.61 

0.0096 

1025 

9. 3946-06 

10.79 

0.0107 

1000 

1 .0716-05 

10.97 

0.0115 

950 

1 .2106-05 

11.14 

0.0121 

993 

1 .224E-05 

11.36 

0.0136 

1013 

1 .3416-05 

11.56 

0.0117 

844 

1 .3906-05 

1  1.77 

0.0123 

824 

1 .4876-05 

12.02 

0.0131 

802 

1 .6316-05 

12.22 

0.01 16 

654 

1 .7756-05 

12.46 

0.0111 

542 

2.0436-05 

12.67 

0.0075 

391 

1 .9156-05 

12.82 

0.0098 

503 

1.9466-05 

13.07 

0.0168 

746 

2.2486-05 

13.29 

0.0165 

638 

2.5806-05 

13.59 

0.0109 

382 

2 .8396-05 

13.86 

0.0088 

335 

2.6116-05 

14.12 

0.0138 

409 

3.3756-05 

14.38 

0.0145 

410 

3.5486-05 

14.62 

0.0121 

323 

3.7836-05 

14.95 

0.0132 

327 

4.0256-05 

15.24 

0.0120 

233 

5.1776-05 

16.08 

0.0178 

316 

5.634E-05 

16.30 

0.0145 

260 

5.5856-05 

16.74 

0.0116 

175 

6.6206-05 

17.03 

0.0131 

176 

7.471E-05 

17.45 

0.0140 

168 

8.328E-05 

18.80 

0.0154 

144 

1 .0666-04 

19.09 

0.0112 

101 

1 . 105E-04 

19.52 

0.0104 

99 

1 .0566-04 

19.85 

0.0142 

120 

1 . 1896-04 

20.28 

0.0207 

104 

1 .998E-04 

20.60 

TABLE  A65.  FATIGUE  CRACK  GROWTH  RATE  RESULTS  OF  8009  SHEET 
(L-T  ORIENTATION,  300  F)  R=0.1 
SPECIMEN  #  E6FL4,  NORTHROP,  (continued) 
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CRACK  GROWTH  TEST  OF  8009  SHEET  SPEC  E6FL2 


n(T) 

SFECIHEN 

TYPE 

L-T  ORIENTATION 

TEHP 

-  450 

REL  HUM  - 

12-18-91 

u  > 

2.999  IN 

B  ■  .093 

IN 

R  -  .1 

FREOUENCY  »  10 

HZ 

ENVIRONMENT 

GRID 

SPACING  ■ 

1  IN 

FILE  code: 

RK1:D0004S.DDN 

YIELD 

STRESS  ■ 

-35  KSl 

FITO  code: 

RKl ;00004S.DFO 

SFECinCN  E6FL2 

MtT) 

SPECI^MEN  TYPE  PACE  2 

REF 

K-flAX  2A 

2A/W 

K-BAR 

DELTA 

DA/DN  VALID 

« 

IN 

K-BAR 

IN/CYC  PER 

ASTM 

1 

5.54 

.733 

.2461 

4p 

5.75 

.738 

.2623 

5.64 

5.03 

3.39931E-07 

Y 

3 

5.91 

.324 

.2743 

5. S3 

5.25 

7.0a3a2E-07 

Y 

4 

6.29 

.914 

.3043 

6.1 

5.49 

5.4013SE-07 

Y 

W 

6.75 

1.02 

.3401 

6.52 

5. 37 

6.64477E-07 

Y 

6 

7.33 

1 .162 

.3375 

7.06 

6.36 

8.97121E-07 

Y 

7 

7.57 

1  .  204 

.4015 

7.43 

6.73 

1.28307E-06 

Y 

TABLE  A66.  FATIGUE  CRACK  GROWTH  RATE  RESULTS  OF  8009  SHEET 
(L-T  ORIENTATION,  450  F)  R=0.1 
SPECIMEN  #  E6FL2,  NORTHROP. 
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AK(KSIVjn) 


100 


FIGURE  A21.  FATIGUE  CRACK  GROWTH  RATE  RESULTS  OF  8009  SHEET 
(L-T  ORIENTATION,  ROOM  TEMPERATURE,  450  F,  AND  600  F) 
R=0.1,  AIR  FORCE 
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R-0  1 

l-T  Oi«rHa(ion 
Air  Fore* 


Room  1  •fT'ipOfatufa 

450  F 

600  F 

Oita  K 

d.T  'dN 

Delta  K 

d«/dN 

Delta  K 

da./dN 

:  3a 

3  b  U.  bV? 

5  9 

a  -ij’-oe 

1  97 

“1  49G07 

2 

3  53  607 

5.6 

A  65E06 

2  07 

2  06EO7 

2  5 

3  4<!c.07 

5  23 

2  71E06 

2  1’ 

1.956717 

2  56 

3  45E  07 

4  9 

2  lOEOe 

2  15 

*  44EO. 

262 

4.10EO7 

4  6 

1  206-06 

2.19 

2  92E07 

268 

4CME07 

4  26 

8  19E07 

2  23 

2  53E07 

2  75 

4  55L  07 

4  0/ 

e  1/E07 

2  27 

3  65E07 

281 

4  75t07 

3  77 

5  756  07 

2.31 

301607 

2  87 

4  80EO7 

3  54 

5  16607 

235 

2  94  E  0  7 

2  &4 

555c07 

3  35 

6  34607 

2  4 

4S3E07 

3  01 

4  77  607 

3  14 

4  63607 

2  45 

3  23607 

3  08 

5  47E07 

3  05 

5  59607 

2  49 

4  53607 

3.15 

6  00cO7 

2  96 

5  02607 

2  54 

4  36607 

3  23 

5  47E07 

2  89 

3  06607 

2  58 

4  62607 

3  3 

6  0C'EO7 

2.76 

4  796  07 

2  63 

5  1 1607 

3 

6  63607 

2  67 

2  66E07 

268 

4  6€E07 

3  *6 

6  50EO7 

2  58 

3  04607 

2  73 

5  12E07 

3  54 

6  88  607 

2  «9 

2  24E07 

2  78 

5  85607 

3  62 

7  17E07 

2  42 

2  96607 

2  83 

5  32607 

3  71 

6  7ie07 

2  35 

1  84E07 

2  89 

6  38607 

3  8 

7.70EO7 

2  27 

2  50EO7 

2.94 

585607 

-  05 

8  32G07 

2  21 

3  07EO7 

3 

5  97607 

3  50 

9  26E07 

2  12 

1  11F07 

306 

6  04607 

4  c-a 

9  24E07 

2  22 

2  68607 

3  12 

5  97E07 

4  le 

S  66E07 

229 

1  59E07 

3  10 

6  2CE07 

4  25 

1  00EO6 

232 

2  32607 

3  25 

6  26607 

4.33 

1  13E06 

2  4 

2  53E07 

3  38 

6  54  E07 

4  51 

1  10EO6 

2  45 

2  41E07 

3  45 

6  56607 

4  63 

1  17E06 

2  53 

2  98607 

3  53 

7  77  E07 

4.75 

1  19E06 

2  59 

3  21607 

36 

7  18607 

4  88 

1  32606 

265 

3  13607 

3  68 

7  766  07 

501 

1  38E06 

2  75 

3  25607 

3  76 

8  10607 

5  15 

1.36606 

261 

3  67E07 

385 

8  25607 

5  3 

1  55E-06 

289 

4  08607 

3  93 

8.07607 

5  45 

1  64606 

2.97 

4  17607 

4.02 

7  32607 

501 

4  rf'r  rv* 

O  AT 

A  I4CJO7 

4  12 

J  94607 

5  77 

1  76t06 

3  '7 

4  57607 

422 

8  326-07 

595 

1  95606 

3  26 

5  11607 

432 

9,08607 

6  13 

2  026  06 

3.36 

5  18607 

4,43 

1,33606 

6  32 

2  186-06 

3  46 

5  22607 

4  54 

1  37606 

652 

2  25606 

359 

5.47EO'' 

465 

1.866-06 

6  73 

2.50606 

3  69 

503607 

4  77 

1.91606 

695 

2  60606 

3  83 

5  42E07 

4.9 

2  366-06 

7  18 

2  786  06 

394 

6.06E-07 

5.04 

3.126-06 

7  43 

2.98606 

4  07 

8  00E07 

5.18 

3  93606 

7  69 

3  286  06 

4  24 

1  05EO6 

533 

4  506-06 

7  36 

3  46606 

4  4 

1  256  06 

548 

4  986-06 

8  25 

3  84E06 

4  58 

1.70606 

5  65 

6  41E-06 

8  56 

3  98606 

4  75 

2  04606 

582 

8  99606 

8  88 

4  49606 

4  95 

3  21E06 

6  01 

6  95606 

9  23 

4  86606 

5  14 

375606 

62 

9  37E06 

^  TA 

4 

6  \9 

1  ?6F-a^ 

9  98 

5  71606 

5.63 

5676-06 

6  5 

1.15605 

10-41 

6  33606 

5.89 

801606 

633 

1  126  05 

10  86 

7  79606 

6  19 

8  88606 

707 

1  50605 

11  34 

7  45606 

6  48 

9  166-06 

732 

1  90605 

11  86 

8  766  06 

6  86 

1  27605 

759 

2  25E05 

12  42 

9  46606 

72 

1  68E05 

788 

2  1SE05 

132 

1  026  05 

7  59 

1  64E05 

82 

2  67E05 

13  67 

1.17E-05 

806 

1  85605 

8  55 

2  636-05 

14  36 

1  33605 

7  2 

1  88605 

P  31 

3  236-05 

15  16 

1  48605 

7.59 

1  64E-05 

977 

4  576-05 

16 

1.78E-05 

806 

1  856-05 

16  S3 

209605 

17  96 

2  23605 

19  15 

281605 

TABLE  A67.  FATIGUE  CRACK  GROWTH  RATE  RESULTS  FOR  8009  SHEET 
(L-T  ORJENTATION,  ROOM  TEMPERATURE,  450  F.  AND  <00  F) 
R=0.1,AJR  FORCE 
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da/dN  (in/cycle) 


1E-4 


1E-S 


1E-6 


1E-7 


AK(KSIVin) 


FIGURE  A22.  FATIGUE  CRACK  GROWTH  RATE  RESULTS  OF  8009  SHEET 
(T-L  ORIENTATION,  ROOM  TEMPERATURE,  450  F,  AND  600  F) 
R«0.1,  AIR  FORCE. 


AUM  Signal  8009  0.09'  Shaat 
R-Q.1 

T-L  Oriantatlon 
AlrForca 


Room  T*rnp*ratur» 

4S0F 

eooF 

CMlaK 

da/dN 

DattaK 

da/dN 

CMU  K 

da/dN 

2.2 1 

1.42E.07 

6  28 

8  19E-06 

e  16 

9  346-06 

223 

1.37E437 

5  8$ 

604E-0e 

5  86 

6.77E-06 

2.28 

1  31E4)7 

84 

4  576-06 

8.44 

6.49U-06 

2  3 

1.43€<J7 

5  1 

4  806-06 

5  18 

3.19E-06 

233 

1.45E07 

4  77 

1  88E-06 

4.75 

1.95E-06 

2.37 

1.42E07 

4.53 

1.4»£^ 

4.54 

1.596-06 

2  4 

1.57E07 

4.2 

1. 346-06 

42 

I.IOE-Oe 

243 

1  62C07 

396 

8  16E-07 

402 

1.15E-06 

2.47 

2  0.‘E<I7 

376 

6  97  E-07 

377 

965607 

2.51 

1 .69r07 

347 

5.32E-07 

3  56 

5  94E07 

2.55 

2.30E-07 

326 

4  616-07 

3  34 

7.10607 

2  57 

1.79C07 

306 

4  31 E  07 

3  14 

8.47607 

261 

2.01  E<|7 

289 

3886-07 

296 

6.1 5607 

2.67 

2.''1F.07 

2.71 

3.34E-07 

273 

5.48E-07 

2.7C 

2  32E.07 

254 

2.966-07 

2  58 

4  466-07 

2  62 

2.51E07 

2.37 

2.52E-C7 

2  41 

260607 

2.92 

275E^)7 

225 

2.246-07 

2  32 

3.03607 

3 

3  16L-07 

2.11 

1  79E-07 

2  14 

2.45607 

3  I 

3  42E<I7 

2 

1.47E-07 

202 

1.30EO7 

321 

3.90E<37 

204 

223E-07 

2.12 

1.73607 

3.32 

4.24E07 

2.09 

1  806-07 

2  2 

2.06EO7 

343 

4  6rE.07 

2  15 

1  E6E-07 

227 

2  52E07 

354 

4  99E07 

22 

2.18607 

2  32 

2eiE-07 

3  68 

8  93E.07 

2-27 

2.11607 

239 

277607 

383 

6.17E-07 

234 

234E07 

2.47 

3.25607 

3.97 

e.8lEC7 

239 

2.446-07 

2.53 

3.16E07 

4.13 

8.036-07 

2.46 

2.68607 

26 

405607 

4.28 

858607 

2.56 

3. 186-07 

2.69 

4.39607 

4.47 

9.01  E-07 

263 

2.966-07 

278 

4.28E-07 

4.65 

1.11E06 

2.71 

3.366-07 

2.87 

4.93E07 

485 

1.30E-06 

2.8 

3296-07 

295 

5.736  07 

5  06 

1. 436-06 

2.89 

3.786-07 

304 

5.92607 

5.31 

l.eiE-06 

2.07 

4236-07 

3,13 

6  53E-07 

556 

1  87E-03 

3.06 

3.966-07 

323 

7.436-07 

585 

2.10E-06 

3.19 

4,406-07 

334 

7.216-07 

6.14 

2.54E-06 

3.28 

4.27607 

345 

8.00607 

646 

2.08E  06 

3-41 

4386-07 

358 

7.62E-07 

68 

3.35E06 

351 

4.736-07 

371 

8  26E07 

.'.21 

T  90Cjyi 

3  S5 

4  906-07 

3  86 

9  24P<17 

7.63 

4.696-06 

3.76 

5.346-07 

404 

1.126-06 

8  11 

674E-06 

3.93 

6.40607 

4.15 

1.386-06 

es« 

6.76E-06 

4.11 

8.73607 

434 

2.10E-06 

4.28 

1286-06 

454 

3  00E-06 

4.45 

1.776-06 

4.7 

3.22E-08 

464 

2.626-06 

495 

4. 076-06 

4  87 

355606 

5.15 

5.156-06 

5.07 

521606 

541 

7.63E-06 

5  32 

581606 

568 

9  026-06 

56 

6346-06 

595 

999E-Oe 

568 

8.396-06 

6.26 

1.10E-05 

822 

1.166-06 

664 

1. 746-05 

8.55 

1.356-05 

7 

2.61  E-05 

8  94 

1.746-06 

7.45 

2.90E-06 

7  36 

1.906-06 

786 

3  85E-06 

7  PLI 

7  4TF-r« 

A  47 

4 

TABLE  A68.  FATIGUE  CRACK  GROW  H  RATE  RESULTS  FOR  8009  SHEET 
(T-L  ORIENTATION,  ROOM  TEMPERATURE.  450  F.  AND  COO  F) 

R-0.1.  MR  FORCE 

K7 


FIGURE  A23.  COMPARISON  OF  8009  SHEET  AND  7050-T76  PLATE  FALSTAFF  SPECTRUM 
FATIGUE  CRACK  GROWTH  RATE  DATA  (L-T  ORIENTATION). 

AIR  FORCE. 
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SPECTRUM  DATA  REDUCTION 


DATE  : 

TITLE; 

SPECIMEN  NUMBER; 
K/MERIAL  TYPE; 
ORIENTATION; 
SPECTRUM  TYPE: 
SPECIMEN  THICKNESS= 
SPECIMEN  WIDTH= 

Pit, ax  = 


Roon;  Temp 

SF2 

800? 

..-T 

'ALSTAFF 
0.09075  IN. 

4.0015  IN. 

7266  LBS 


TOTAL  FLIGHTS 


CRACK  LENGTH 


da/dF 


K  MAX 


1 

C.45<2 

501 

0.52  3 

1001 

0.5711 

1501 

0.7764 

2  001 

0.9471 

2501 

1.4583 

1.38E-04 

17.69 

9 . 62E“05 

18. 14 

4.11E-04 

19.96 

3.41E-04 

21.40 

1.02E-03 

25.42 

1ABLE  A69.  FALSTAFF  SPLCTRUM  FATIGUE  CRACK  GROWTH  RATE  DATA  FOR  8009  SHEET 
(L-T  ORIENTATION.  ROOM  TEMPERATURE)  AIR  FORCE. 


SPECTRLty  DATA  REDdCTION 


DAT!  ; 

TITLE : 

SPECIMEN  NUMBER: 
MATERIAL  TYPE: 
ORIENTATION: 
SPECTRUM  TYPE: 
SPECIMEN  THICKNESS= 
SPECIMEN  KIDTH= 
Pn\ax>= 


300  F 
SF4 
8009 
L-T 

FALSTAFF 

0.0955  IN. 

3.9995  IN. 

7639  LBS 


OTPi  FLIGHTS 


CRACK  LENGTH _ da/dF 


K  MAX 


I 

G.  4824 

501 

0.6373 

1001  • 

0.7719 

1501 

0.9489 

2001 

1.1143 

2501 

1.3066 

3001 

1.8259 

33C1 

2.1726 

3. lOE-04 

18.99 

2.69E-04 

21.45 

3.54E-04 

23.94 

3.31E-04 

2  6.56 

0.8SE-C4 

29,25 

1.04E-03 

34.71 

1.16E-03 

42.14 

TABLE  A70.  FALSTAFF  SPECTRUM  FATIGUE  CRACK  GROWTH  RATE  DATA  FOR  8009  SHEET 

(L-T  ORIENTATION,  300  F)  AiR  FORCE. 
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SPECTRUM  DATA  REDUCTION 


DATE: 

TITLE: 

SPECIMEN  NUMBER: 
material  TYPE; 
ORIENTATION; 
SPECTRUM  TYPE; 
SPECIMEN  TH1CKNESS= 
SPECIMEN  WIDTK^ 
PiT.ax  = 


400  F 
SF5 

eoo9 

L-T 

FALSTA-FF 

C.093 

3.997 

7434 


IN. 

IN. 

LBS 


total  flights 


CRACK  length 


K  MAX  da/dF 


0 

100 

200 

300 

400 

sob 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

1700 


0 . 5608 
C. 5781 
0.6065 
0.6252 
0-6-24 
0.6993 
0.7454 
0.7786 
0.8161 
0.8416 
0.8897 
0.9238 
0.9777 
1.1224 
1.2229 
1.3292 
1.6153 
1.8427 


19. 15 
19.56 
19.96 

20- 52 

21- 14 
21.74 
22.38 
22.95 
23.44 
2  4.02 
24.65 
25.33 
26.84 
28.68 

30.24 

33.24 
37 . 37 


1 . 73E-04 
2 . fi4E-04 
1 . 87E--04 
4.72E-04 
2.G9E-04 
4  ,61E-04 
3 . 32E-04 
3 . 75E-04 
2 . 55E-04 
4. SaE-04 
3.41E-04 
5 . 39E-04 
1. 45E-03 
l.OlE-03 

1.06E-C3 

2 . 86E-C3 
2.27E-03 


I 


c»(  pTAcc  coc/'Toiiw  CRACK  GROWTH  RATE  DATA  FOR  6009  SHEET 


(L-T  ORIENTATION.  400  F)  AIR  FORCE. 
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10  100 

Kmax  (KSIVin) 


FIGURE  A24.  COMPARISON  OF  8009  SHEET  AND  7050-176  PLATE  MINI-TWIST  SPECTRUM 
FATIGUE  CRACK  GROWTH  RATE  DATA  (L-T  ORIENTATION). 

AIR  FORCE. 
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SPECTRUM  DATA  REDUCTION 


DATE: 

TITLE: 

SPECIKES  NUMBER: 
MATERIAL  TYPE: 
ORIENTATION: 
SPECTRUM  TYPE: 
SPECIMEN  THICKNESS= 

specime:n  width* 

Praax  = 


Room  Temp 
STS 
BOOS 
L-T 

KINITWIST 

0.092  IN. 
4  IN. 
6219  LBS 


OTAL  FLIGHTS 


CRACK  LENGTH 


da/dF 


K  MAX 


1 

0.4691 

1001 

0.4744 

5 . 30E-06 

14.67 

2001 

0.4869 

1.25E-05 

14.82 

3001 

0.5181 

3.12E-05 

15.16 

4001 

0.5734 

5.53E-05 

15.83 

5001 

0.6176 

4.42E-05 

16.57 

6001 

0.6893 

7.17E-05 

17.41 

7001 

0.7763 

C.70E-05 

18.52 

8001 

0.8619 

8.56E-05 

19,68 

9001 

0.9667 

1.05E-04 

20.93 

10001 

1.1187 

1.52E-04 

22 . 58 

11001 

1.3798 

2 ,61E-04 

25.21 

12001 

1.7683 

3,89E-04 

29.44 

TABLE  A72.  MINI-TWIST  SPECTRUM  FATIGUE  CRACK  GROW  I H  KAlt  uATA  FOR  6005  SHEET 
(L-T  ORIENTATION,  ROOM  TEMPERATURE)  AIR  FORCE. 
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SPECTRUM  DATA  REDUCTION 


DATE: 

TITLE: 

SPECIMEN  NUMBER: 
MATERIAL  TYPE: 
ORIENTATION: 
SPECTRUM  TYPE; 
SPECIMEN  THICKNESS^ 
SPECIMEN  WIDTH= 

Pma-x  = 


300  F 
SF6 
8005 
L-T 

MINITWIST 

0.09S5  IN. 
3.9995  IN. 
7639  LBS 


OTAL  FLIGHTS 


CRACK  LENGTH 


da/dF 


K  MAX 


SCI 

1001 

2001 

3001 

40C1 

5001 

6001 

7001 

8001 

9001 

10001 

11001 

12001 

13001 

14001 

15001 

16001 

17001 

18001 

19001 

20001 

21001 

22001 


0.4932 

0.4965 

6.60E-06 

17.80 

0.4999 

6.80E-06 

17 . 86 

0.5167 

1.68E-05 

18.05 

0.547 

3.03E~05 

18.48 

0-5669 

3.99E-05 

19.11 

0.6187 

3.18E-05 

19.74 

0.659 

4 .03E-05 

20.36 

0.7105 

5. 15E-05 

21. 13 

0.7562 

4.57E-05 

21.92 

0.8038 

4.76E-05 

22.67 

0.8648 

6. lOE-05 

23.53 

0.9394 

7 . 46E-05 

24.58 

1.0173 

7. 79E-05 

25.75 

1.0707 

5. 34E-05 

26.74 

1.1678 

9.71E-05 

27.83 

1.2914 

1.24E-04 

29.54 

1.3697 

7 . 83E-05 

31.06 

1.4606 

9.09E-C5 

32.35 

1.6207 

1. &0E-04 

34.31 

1.7631 

1. 42E-04 

36.75 

1.929 

1.66E-04 

39.37 

2 .1141 

1.85E-04 

42.57 

2.2824 

1.68E-04 

46. 10 

TABLE  A73.  MINI-TWIST  SPECTRUM  FATIGUE  CRACK  GROWTH  RATE  DATA  FOR  8009  SHEET 

(L-T  ORIENTATION.  300  F)  AIR  FORCE. 
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SPECTRUM  DATA  REDUCTION 


DATE  ; 

TITLE: 

SPECIMEN  NUMBER: 
material  TYPE: 
ORIENTATION: 
SPECTRUM  TYPE: 
SPECIMEN  THICKNESS 
SPECIMEN  WIDTH= 
PT,ax  = 


400  F 
SF9 
8009 
L-t 

MINITVIST 

0.092  IN. 
4.0005  IN. 
6220  LBS 


total  FLIGHTS 


track  length 


da/dF 


K  MAX 


0 

ICOO 

2000 

0000 

4000 

5000 

6000 

1000 

eoco 

9000 

10000 

11000 

12000 

13000 

14000 

ISOOC 

16000 

17000 

130C0 

15000 

2000C 

21000 


0.4905 
0  .  SC39 
0.52S5 
0.5833 
0.6184 
C.6S44 
0.7083 
0.7641 
0.8227 
0.8569 
0.9285 
1.0093 
1.093 
1.1651 
1.2743 
1.4031 
1.4868 
1.5931 
1.7633 
1.9167 
2.0749 
2.2889 


1 . 3  4E“0  5 

IS  .08 

2.46E-05 

15.38 

S.ASE-OS 

15.98 

3.S1F.-05 

16.65 

3.60E-05 

17 . 17 

S.39E-05 

17.80 

5.58E-05 

18.56 

S  .96E-05 

19 .34 

3.32E-05 

19.96 

7.16E-C5 

20.65 

8.08E-05 

21.64 

8.37E-05 

22.69 

7.21E-05 

23.68 

1 .09E-04 

24.83 

1. 25E'04 

26.35 

8.37E-G5 

27  .  73 

1 . OSE'OA 

23.98 

1.7C£'04 

30.86 

i.53£-04 

33.17 

1. 58E-04 

35.55 

2.14E-04 

38.66 

TABLE  A74.  MINI-TWIST  SPECTRUM  FATIGUE  CRACK  GROWTH  RATE  DATA  FOR  M09  SHEET 

(L-T  ORIENTATION,  400  F)  AIR  FORCE. 
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APPENDIX  B 

8009  EXTRUSION 
1**X4"X48" 
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TABLE  B1 


TENSILE  RESULTS  AT  t/2  LOCATION  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  EXTRUSION  (1"  X  4") 


COMPANY 

TEST 

TEMP 

(DEGREES  P) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(ESI) 

YIELD 

STRENGTH 

(ESI) 

ELONG 

(%) 

RA 

(») 

E 

(Msi; 

GENERAL 

RT 

LONG 

66. !> 

56.9 

15.7 

11.2 

DYNAMICS 

66.9 

58.0 

16.4 

11.1 

66.9 

57.2 

15.0 

11.3 

MCDONNELL 

RT 

LONG 

63.9 

56.6 

13.8 

48.9 

8.6 

DOUGLAS 

63.7 

56.5 

15.2 

57.5 

9.1 

62.5 

54.9 

13.6 

56.2 

9.4 

MCDONNELL 

RT 

LONG 

63.0 

53.2 

12.0 

49.0 

11.8 

DOUGLAS,  CA 

63.5 

54.3 

13.0 

50.0 

11.8 

63.0 

53.7 

13.0 

57.0 

11.7 

AIR  FORCE 

RT 

LONG 

74.1 

64.7 

13.5 

49.9 

73.8 

63.4 

13.3 

48.6 

73.8 

63.2 

14.3 

54.0 

NASA-LANGLEY 

RT 

LONG 

65.5 

57.4 

13.0 

64.9 

56.9 

12.5 

65.3 

NORTHROP 

RT 

LONG 

65.3 

54.5 

14.3 

53.9 

13.0 

66.0 

56.4 

13.8 

51.7 

13.9 

65.0 

54.9 

14.4 

53.7 

12.7 

AVERAGE 

66.3 

57.2 

13.9 

52.5 

11.3 

STANDARD 

DEVIATION 

3.7 

3.4 

1.2 

3.3 

1.6 
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TXBLB  B2 


TENS**?;  "ISniiTS  AT  t/2  LOCATION  TOR 
ALLIED  SIGNAL  FVS0812  (8009)  EXTRUSION  (1*  X  4") 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(ESI) 

YIELD 

STRENGTH 

(KSI) 

ELONC 

(*) 

RA 

(') 

E 

(MSI; 

GENERAL 

RT 

L  TRANS 

66.6 

55.4 

12.1 

11.4 

DYNAMICS 

66.3 

54.7 

11.4 

11.6 

66.0 

55.2 

12.1 

11.5 

MCDONNELL 

RT 

L  TRANS 

64.9 

56.4 

12.1 

40.0 

8.4 

DOUGLAS 

64.7 

56.0 

12.5 

41.2 

8.5 

65.5 

57.0 

10.8 

36.2 

8.1 

MCDONNELL 

RT 

L  TRANS 

64.0 

52.6 

8.0 

33.0 

11.8 

DOUGLAS,  CA 

63.9 

51.6 

9.0 

28.0 

11.9 

64.6 

52.6 

10.0 

35.0 

12.0 

AIR  FORCE 

RT 

L  TRANS 

74.6 

61.3 

11.9 

29.3 

75.1 

62.5 

9.1 

28.0 

74.4 

61.6 

9.2 

27.9 

NASA-LANGLEY 

RT 

L  TRANS 

65.9 

56.4 

9.5 

65.8 

56.0 

8.0 

65.9 

56.1 

NORTHROP 

RT 

L  TRANS 

67.3 

56.3 

9.5 

30.6 

12.5 

66.7 

54.7 

8.7 

27.6 

13.1 

66.6 

54.6 

8.9 

27.1 

13.3 

AVERAGE 

67.1 

56.2 

10.2 

32.0 

11.2 

STANDARD 

DEVIATION 

3.6 

3.0 

1.6 

5.0 

1.8 

98 


table  B3 


TENSILE  RESULTS  AT  t/2  LOCATION  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  EXTRUSION  (1"  X  4") 


COMPANY 


NASA-LANGLEY 


TEST 

TEMP 

DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(*) 

300 

LONG 

5S.5 

47.6 

10.0 

56.5 

49.7 

8.0 

56.1 

49.6 

9.0 

AVERAGE 

56.0 

49.0 

9.0 

STANDARD 

DEVIATION 

0.5 

1.2 

1.0 

TABLE  B4 

TENSILE  RESULTS  AT  t/2  LOCATION  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  EXTRUSION  (1"  X  4”) 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(*) 

NASA-LANGLEY 

300 

L  TRANS 

56.4 

47.6 

4.0 

57.2 

5.0 

56.8 

48.4 

5.5 

AVERAGE 

56.8 

48.0 

4.8 

STANDARD 

DEVIATION 

0.4 

0.6 

0.8 

E 

(MSI) 


E 

(MSI) 
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TABLE  BS 


TENSILE  RESULTS  AT  t/2  LOCATION  FOR 
ALLIED  SIGNAL  rVS0812  (8009)  EXTRUSION  (1"  X  4") 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 
STRENGTH 
_ (KSI) _ 

ELONG 

(*) 

RA 

(’*) 

E 

(MSI ; 

GENERAL 

450 

LONG 

45.3 

00 

10.7 

DYNAMICS 

46.0 

41.5 

11.5 

46.6 

41.6 

11.4 

MCDONNELL 

450 

LONG 

43.4 

40.0 

9.1 

37.8 

DOUGLAS 

43.6 

39.2 

9.2 

37.8 

44.0 

39.1 

8.7 

35.9 

MCDONNELL 

450 

LONG 

43.6 

40.8 

11.0 

37.0 

11.1 

DOUGLAS,  CA 

44.7 

40.4 

10.0 

25.0 

9.1 

45.0 

42.4 

11.0 

44.0 

AIR  FORCE 

450 

LONG 

45.6 

45.0 

6.6 

13.1 

45.0 

41.9 

9.4 

29.0 

NASA-LANGLEY 

450 

LONG 

48.2 

43.4 

20.0 

47.5 

41.9 

18.0 

ARMY 

450 

LONG 

42.8 

41.5 

13.8 

34.0 

44.2 

8.0 

16.0 

44.5 

11.7 

40.0 

AVERAGE 

45.0 

41.5 

11.3 

31.8 

10.1 

STANDARD 

DEVIATION 

1.5 

1.6 

3.5 

10.0 

1.4 
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COMPANY 


GENERAL 

DYNAMICS 


MCDONNELL 

DOUGLAS 

MCDONNELL 
DOUGLAS,  CA 

A  IP.  FORCE 
NASA-LANGLEY 

ARMY 


TABLE  B6 

TENSILE  RESULTS  AT  t/2  LOCATION  FOR 
ALLIED  SIGNAL  rVS0812  (8009)  EXTRUSION  (1"  X  4") 


TEST 

TEMP 

(DEGREES  P) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSIJ  . 

YIELD 

STRENGTH 

(ESI) 

ELONG 

(%) 

RA 

(%) 

E 

(MSI 

450 

L  TRANS 

44.6 

40.9 

7.2 

45.3 

42.0 

7.2 

45.0 

41.6 

8.9 

450 

L  TRANS 

44.1 

39.2 

6.1 

18.9 

44.7 

37.9 

6.6 

22.5 

43.3 

38.7 

6.9 

14.6 

450 

L  TRANS 

44.4 

39.5 

5.0 

15.0 

10,1 

43.5 

38.7 

6.0 

15.0 

10,4 

44.8 

38.6 

6.0 

16.0 

.'.O.O 

450 

L  TRANS 

47.7 

43.1 

4.8 

11.6 

450 

L  TRANS 

47.9 

41.4 

6.0 

48.3 

41.9 

7.0 

49.4 

40.5 

5.0 

450 

L  TRANS 

45.2 

40.2 

5,  3 

11.6 

46.4 

41.5 

3.1 

12.9 

46.5 

42.3 

5.0 

14.0 

AVERAGE 

45.7 

40.5 

6.0 

15.2 

10.3 

STANDARD 

DEVIATION 

1.8 

1.6 

1.3 

3.4 

0.2 

101 


TABLE  B7 


TENSILE  RESULTS  AT  t/2  LOCATION  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  EXTRUSION  (1"  X  4") 


COMPANY 

TEST 

TEMP 

(DEGREES 

ORIENT¬ 
ATION 
F)  .  . 

ULTIMATE 

STRENGTH 

(ESI) 

YIELD 

STP.ENCTH 

(KSI) 

ELONC 

(») 

RA 

(*) 

E 

(MSI) 

general 

600 

LONG 

34.7 

33.4 

14.6 

DYNAMICS 

34.1 

32.9 

13.5 

34.3 

32.5 

14.2 

MCDONNELL 

600 

LONG 

32.9 

28.7 

12.3 

44.3 

DOUGLAS 

33.8 

29.6 

12.9 

47.4 

32.2 

28.0 

12.6 

46.6 

ARMY 

600 

LONG 

2  7.1 

25.9 

19.8 

46.0 

7.4 

.29.9 

27.8 

14.3 

22.0 

7.7 

33.6 

5.6 

18.0 

9.1 

AVERAGE 

32.5 

29.9 

13.4 

37.4 

8.1 

STANDARD 

DEVIATION 

2.5 

2.8 

3.7 

13.6 

0.9 

TABLE  B8 

TENSILE  RESULTS  AT  t/2  LOCATION  FOR 
ALLIED  SIGNAL  tVS0812  (8009)  EXTRUSION  (1"  X  4”) 


COMPANY 

TEST 
TEMP 
( DEGREES 

ORIENT- 

r\^ 

F) 

ULTIMATE 

T»  m  t  * 

^  A  A  r> 

(KSI) 

YIELD 

i  (VCr  t4NF  A  41 

(KSII 

ELONG 
(  '  / 

RA 

f  a  ) 

\  »  f 

E 

(MSI) 

GENERAL 

600 

L  TRANS 

34.7 

31.7 

9.3 

DYNAMICS 

36.7 

34.0 

10.0 

33.6 

31.7 

10.0 

MCDONNELL 

600 

L  TRANS 

33.0 

27.2 

8.5 

23.2 

DOUGLAS 

33.1 

27.8 

10.5 

26.6 

AIR  FORCE 

600 

L  TkANS 

34.9 

33.6 

6  4 

10.8 

36.1 

34.8 

5.7 

14.5 

ARMY 

600 

L  TRANS 

31.2 

30.5 

6.2 

22.0 

8.8 

31.2 

31.1 

4.6 

15.6 

9.8 

31.0 

30.3 

3.5 

18.0 

8.4 

AVERAGE 

33.6 

31.3 

7.5 

18.7 

9.0 

STANDARD 

DEVIATION 

2.0 

2.3 

2.5 

5.5 

0.7 
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TABLE  B9 


TENSILE  RESULTS  AT  t/2  LOCATION  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  EXTRUSION  (1"  X  4") 
(100  HR  EXPOSURE  §  450P) 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(RSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(») 

RA 

(%) 

E 

(MSI) 

NORTHROP 

4S0 

LONG 

44.1 

40.  S 

8.8 

34.1 

10.9 

44.1 

40.7 

9.0 

30.7 

11.3 

44.2 

40.4 

9.5 

30.6 

11.1 

AVERAGE 

44.1 

40.5 

9.1 

31.8 

11.1 

STANDARD 

DEVIATION 

0.1 

0.2 

0.4 

2.0 

0.2 

TABLE  BIO 

TENSILE  RESULTS  AT  t/2  LOCATION  FOR 
ALLIED  SIGNAL  PVS0812  (8009)  EXTRUSION  (1  X  4") 
(100  HR  EXPOSURE  8  450F) 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(ESI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

('•) 

BA 

(') 

E 

(MSI) 

NORTHROP 

450 

L  TRANS 

44.3 

40.2 

5.0 

13.9 

10.7 

44.8 

40.8 

5.0 

13.1 

10.8 

44.7 

40.8 

4.5 

12.8 

11.0 

AVERAGE 

44.6 

40.6 

4.8 

13.3 

10.8 

STANDARD 

DEVIATION 

0,3 

0.3 

0.3 

0.6 

0.2 
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TABLB  Bll 


TENSILE  RESULTS  AT  t/2  LOCATION  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  EXTRUSION  (1-  X  4") 
(100  HR  EXPOSURE  9  600P) 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(RSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(*) 

RA 

(*) 

E 

(MSI) 

NORTHROP 

600 

LONG 

34.2 

33.1 

10.4 

32.0 

10.2 

33.9 

32.5 

10.9 

34.3 

32.7 

11.0 

31.3 

10.6 

AVERAGE 

34.1 

32.8 

10.7 

31.7 

10.6 

STANDARD 

DEVIATION 

0.2 

0.3 

0.4 

0.5 

0.4 

TABLE  B12 

TENSILE  RESULTS  AT  t/2  LOCATION  FOR 
ALLIED  SIGNAL  FVS0612  (6009)  EXTRUSION  (1’  X  4”) 
(100  HR  EXPOSURE  @  600F) 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(') 

RA 

(») 

E 

(MSI) 

NORTHROP 

600 

L  TRANS 

33.7 

32.1 

6.1 

11.9 

10.1 

33.6 

32.0 

6.2 

12.3 

10.  A 

33.9 

32.2 

6.3 

14.1 

10.2 

AVERAGE 

33.7 

32.1 

6.2 

12.8 

10.2 

STANDARD 

DEVIATION 

0.2 

0.1 

0.1 

1.2 

0.2 
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TABLE  B13 


TENSILE  RESULTS  AT  t/2  LOCATION  FOR 
ALLIED  SIGNAL  FVS0ei2  (8009)  EXTRUSION  (1"  X  4") 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(%) 

RA 

GENERAL 

-320 

LONG 

98.2 

79.0 

0.7 

DYNAMICS 

96.9 

79.4 

87.4 

79. 1 

AVERAGE 

94.2 

79.2 

0.7 

STANDARD 

DEVIATION 

S.9 

0.2 

E 

(MSI) 
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TABLE  B14 


COMPRESSION  RESULTS  AT  t/2  LOCATION  POR 
ALLIED  SIGNAL  FVS0812  (8009)  EXTRUSION  (I"  X  4”) 


COMPANY  TEST  ORIENTATION  COMPRESSIVE  COMPRESSIVE 

TEMPERATURE  YIELD  STRENGTH  MODULUS 

_ (DEGREES  P> _ (ESI) _  (MSI) 


MCDONNELL 

RT 

LONG 

69.2 

DOUGLAS 

71.3 

68.6 

MCDONNELL 

RT 

LONS 

52.1 

12.5 

DOUGLAS,  CA 

51.7 

13.1 

51.7 

12.4 

NASA-LANGIPY 

RT 

LONG 

57.2 

12.8 

57.2 

12.9 

55.8 

13.2 

NORTHROP 

RT 

LONG 

54.8 

13.0 

54.8 

13.0 

AVERAGE 

58.6 

12.9 

STANDARD  DEVIATION 

7.4 

0.3 

TABLE  BIS 

<X)HPRESSION  RESULTS  AT  t/2  LOCATION  FOR 
ALLIED  SIGNAL  rYS0812  (8009)  EXTRUSION  (1"  X  4") 


COMPANY 

TEST 

ORIENTATION 

COMPRESSIVE 

COMPRESSIVE 

TEMPERATURE 

YIELD  STRENGTH 

MODULUS 

(DEGREES  D 

(KBI)  _  _ 

(MSI) 

MCDONNELL 

RT 

L  TRAMS 

69.9 

DOUGLAS 

69.0 

68.6 

NASA-LANGLEY 

RT 

L  TRANS 

58.4 

12.8 

59.4 

12.9 

58.7 

12.9 

NORTHROP 

RT 

L  TRANS 

56.2 

13.0 

57.9 

13.0 

AVERAGE 

62.3 

12.9 

STANDARD  DEVIATION 

5.8 

0.1 
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TABLE  B16 


COMPRESSION  RESULTS  AT  t/2  LOCATION  FOR 
ALLIED  SIGNAL  rVS0812  (8009)  EXTRUSION  (1"  X  4") 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

COMPRESSIVE 
YIELD  GrnENGTH 
(KSI) 

COMPRESSIVE 

MODULUS 

(MSI) 

MCDONNELL 

450 

LONG 

53.8 

DOUGLAS 

53.6 

53.8 

MCDONNELL 

450 

LONG 

37.2 

10.4 

DOUGLAS,  CA 

38.1 

10.6 

NASA-LANGLEY 

450 

LONG 

39.1 

11.3 

39.2 

11.1 

38.8 

11.3 

AVERAGE 

44.2 

10.9 

STANDARD  DEVIATION 

7.9 

0.4 

TABLE  B17 

COMPRESSION  RESULTS  AT  t/2  LOCATION  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  EXTRUSION  (1"  X  4") 


COMPANY 

TEST 

ORIENTATION 

CXJMPRESSIVE 

COMPRESSIVE 

TEMPERATURE 

YIELD  STRENGTH 

MODULUS 

(DEGREES  F) _ (KSI) _ (MSI) 


MCDONNELL 

450 

L  TRANS 

55.2 

DOUGLAS 

56.0 

57.0 

NASA-LANGLEY 

450 

L  TRANS 

41.6 

11.1 

41.6 

11.1 

41.5 

11.1 

AV&RAGS 

A 1%  n 

w  • 

1 

STANDARD  DEVIATION  8.0  0.0 
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TABLE  B18 


COMPANY 


MCDONNELL 

DOUGLAS 


COMPANY 


MCDONNELL 

DOUGLAS 


COMPRESSION  RESULTS  AT  t/2  LOCATION  POR 
ALLIED  SIGNAL  rVS0812  (8009)  EXTRUSION  (I"  X  4") 


TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION  COMPRESSIVE 

YIELD  STRENGTH 
_ LKSI) _ 

COMPRESSIVE 

MODULUS 

(MSI) 

600 

LONG 

43.6 

43.6 

45.2 

AVERAGE 

44.2 

STANDARD  DEVIATION 

0.9 

TABLE  D19 

COMPRESSION  RESULTS  AT  t/2  LOCATION  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  EXTRUSION  (1"  X  4") 


TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

COMPRESSIVE 
YIELD  STRENGTH 
(KSI) 

COMPRESSIVE 

MODULUS 

(MSI) 

600 

L  TRANS 

48.2 

48.2 

AVERAGE 

48.2 

STANDARD  DEVIATION 

o 

o 

TABLB  B20 


COMPRESSION  RESULTS  AT  t/2  LOCATION  FOR 
ALLIED  SIGNAL  ri^S0812  (8009)  EXTRUSION  (1"  X  4”) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

COMPRESSIVE 

YIELD  STRENGTH 
(KSI) 

COMPRESSIVE 
MODULUS 
(MSI)  . 

NASA-LANGLEY 

300 

LONG 

46.3 

11.6 

45.6 

12.8 

45.8 

12.1 

AVERAGE 

45.9 

12.2 

STANDARD  DEVIATION  0.4  0.6 


TABLE  B2I 

COMPRESSION  RESULTS  AT  t/2  LOCATION  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  EXTRUSION  (1"  X  4”) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

COMPRESSIVE 

YIELD  STRENGTH 
(KSI) 

COMPRESSIVE 

MODULUS 

(MSI) 

NASA-LANGLEY 

300 

L  TRANS 

48.2 

12.5 

51.2 

9.8 

49.8 

11.8 

AVERAGE 

49.7 

11.4 

STANDARD  DEVIATION 

1.5 

1.4 
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TABl^  B22 


BEARING  RESULTS  AT  t/2  LOCATION  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  EXTRUSION  (1"  X  4") 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

•/D 

BEARING 
ULT.  STR. 
(KSI) 

BEARING 
YIELD  STR 
(KSI) 

MCDONNELL 

RT 

LONG 

1.5 

123.2 

110.7 

DOUGLAS 

126.7 

113.8 

122.0 

111.7 

MCDONNELL 

RT 

LONG 

1.5 

94.0 

84.0 

DOUGLAS,  CA 

87.6 

83.1 

95.4 

84.7 

NASA-LANGLEY 

RT 

LONG 

1.5 

103.2 

93.4 

101.2 

91.1 

AVERAGE 

106.6 

96.6 

STANDARD 

DEVIATION 

15.1 

13.3 

TABLE  B23 

BEARING  RESULTS  AT  t/2  LOCATION  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  EXTRUSION  (1"  X  4") 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

e/D 

BEARING 
ULT.  STR. 
(KSI) 

BEARING 

YIELD  STR 
(KSI_) 

MCDONNELL 

RT 

L  TRAMS 

1.5 

121.3 

113.3 

DOUGLAS 

122.2 

114.3 

AVERAGE 

121.7 

113.8 

STANDARD 

DEVIATION 

0.6 

0,7 
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TABLB  B24 


BEARING  RESULTS  AT  t/2  LOCATION  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  EXTRUSION  (1"  X  4”) 


COMFANY  TEST  ORIENTATION  a/D  BEARING 

TEMPERATURE  ULT.  STR. 

_ (DEGREES  F) _ (KSI) 


BEARING 
TIELD  STR 
(KSI) 


MCDONNELL 

450 

LONG 

1.5 

85.4 

82.1 

DOUGLAS 

91.6 

89.0 

91.3 

87.8 

AVERAGE  89.S 


86.3 


STANDARD  DEVIATION  3 . 5 


3.7 


TABLE  B25 

BEARING  RESULTS  AT  t/2  LOCATION  FOR 
ALLIED  SIGNAL  rVS0812  (8009)  EXTRUSION  (!'  X  4") 


COMPANY 

TEST 

TEMPEFATURE 
(DEGREES  F) 

ORIENTATION  e/D 

BEARING 
ULT.  STR. 
(KSI) 

BEARING 

YIELD  STR 
(KSI) 

MCDONNELL 

450 

L  TRANS  1 . 5 

86.0 

81.6 

DOUGLAS 

91.9 

82.7 

Bl.7 

80.6 

AVERAGE 

86.5 

81.6 

STANDARD  DEVIATION 

5.1 

1.0 
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TABLE  B26 


BEARING  RESULTS  AT  t/2  LOCATION  FOR 


COMPANY 

ALLIED  SIGNAL 

TEST 

TEHPERATtniE 
(DEGRESS  P) 

FVS0812  (8009)  EXTRUSION  (I"  X  4") 

ORIENTATION  c/D  BEARING 

ULT .  STR . 

_ (KSIj _ 

BEARING 
YIELD  STR. 
(KSI) 

MCDONNELL 

600 

LONG 

1.5 

78.5 

72.4 

DOUGLAS 

78.2 

72.4 

76.1 

69.4 

AVERAGE 

77.6 

71.4 

STANDARD 

DEVIATION 

1.3 

1.8 

company 

BEARING 
ALLIED  SIGNAL 

TEST 

TEMPERATURE 
(DEGREES  F) 

TABLE  B27 

RESULTS  AT  t/2  LOCATION  FOR 

FVS0812  (8009)  EXTRUSION  (1"  X  4") 

ORIENTATION  e/D  BEARING 

ULT.  STR. 

_ (KSI) 

BEARING 

YIELD  STR. 
(KSI) 

MCDONNELL 

600 

L  TRANS  1.5 

78.2 

67.3 

DOUGLAS 

72.2 

65.3 

75.5 

66.8 

AVERAGE 

75.3 

66.5 

STANDARD  DEVIATION 

3.0 

1.1 
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TABLE  B28 


BEARING 

RESULTS  AT 

t/2  LOCATION 

FOR 

ALLIED  SIGNAL 

FVS0812  (8009)  EXTRUSION 

(1"  X  4") 

COHPANY 

TEST 

ORIENTATION 

•/D 

BEARING 

BEARING 

TEMPERATURE 

ULT.  STR. 

YIELD  STR. 

{DEGREES  P) 

(RSI) 

(KSI) 

MCDONNELL 

RT 

LONG 

2.0 

157.2 

148.0 

DOUGLAS 

160.6 

138.8 

159.3 

138.8 

MCDONNELL 

RT 

LONG 

2.0 

116.8 

95.5 

DOUGLAS,  CA 

121.8 

95.9 

120.0 

97.3 

NASA-LANGLET 

RT 

LONG 

2.0 

124.7 

99.5 

125.8 

107.7 

AVERAGE 

136.0 

115.2 

STAMOAKU 

DEVIATION 

19.2 

22.6 

COMPANY 

BEARING 

ALLIED  SIGNAL 

TEST 

TEMPERATURE 
(DEGREES  F) 

TABLE  B29 

RESULTS  AT  t/2  LOCATION  FOR 

FVS0812  (8009)  EXTRUSION  (1"  X  4") 

ORIENTATION  m/D  BEARING 

ULT .  STR . 

_ (KSI) _ 

BEARING 

YIELD  STR. 
(KSI) 

MCDONNELL 

RT 

L  TRANS  2.0 

157.9 

135,7 

DOUGLAS 

154.7 

134.7 

AVERAGE 

156.3 

135.2 

STANDARD  DEVIATION 

2.3 

0.7 
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TABLE  B30 


BBABINO  RESULTS  AT  t/2  LOCATION  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  EXTRUSION  (1"  X  4") 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION  tt/D 

BEARING 

ULT.  STR. 

_  (KSI) 

BEARING 

YIELD  STR 
tKSI) 

MCDONNELL 

450 

LONG  2 . 0 

116.1 

107.1 

DOUGLAS 

113.6 

101.0 

122.7 

105.1 

average 

117.5 

104.4 

STANDARD  DEVIATION 

4.7 

3.1 

TABLE  B31 

BEARING  RESULTS  AT  t/2  LOCATION  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  EXTRUSION  (1"  X  4") 


COMPANY 

TEST  ORIENTATION 

•  /D 

BEARING 

BEARING 

TEMPERATURE 

ULT.  STR. 

YIELD  STR 

(DEGREES  F) 

_ LKSI) _ 

(KSI) 

MCDONNELL  450 

DOUGLAS 


L  TRANS  2.0 


AVERAGE 


116.2 

108.1 

112.2 

5.8 


106.1 

95.9 

101.0 

7.2 


STANDARD  DEVIATION 


TABLE  B32 


BEARING  RESULTS  AT  t/2  LOCATION  FOR 
ALLIED  SIGNAL  rVS0812  (8009)  EXTRUSION  (1"  X  4") 


COHPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATICM  «/D 

BEARING 
ULT.  STB 
(KSI) 

MCDONNELL 

600 

LONG  2 . 0 

97.9 

DOUGLAS 

96.8 

98.0 

AVERAGE 

97.6 

STANDARD  DEVIATION 

0.7 

•rXBLB  B33 

BEARING  RESULTS  AT  t/2  LOCATION  FOR 
ALLIED  SIGNAL  FVS0ei2  (8009)  EXTRUSION  (1"  X  4") 


COMPANY 

TEST 

TEMl'ERATURE 
(DEGRE.E.G  V) 

ORIENTATION 

e/D 

BEARING 

ULT.  STR 
(KSI) 

MCDONNELL 

600 

L  TRANS 

2.0 

99.0 

DOUGLAS 

96 . 5 

AVERAGE 

97.9 

STANDARD 

DEVIATION 

1.5 

BEARING 
YIELD  STR. 

_ 

85.7 

85.7 

84.7 


85.4 

0.6 


BEARING 
YIELD  STR. 

_ 

88.8 

96 . 2 


92.5 

5.3 
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TABLK 


FRACTURE  TOUGHNESS  RESULTS  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  EXTRUSION  (1"  X  4") 


COKPANY  TEST  ORIENTATION  RIC  Kq  COMMENT 

TEMPERATURE  (KSI  ln‘0.5)  (RSI  in'0.5) 

_ (DEGREES  F) _ 


MCDONNELL 

DOUGLAS 

RT 

L'T 

22.3 

(1) 

MCDONNELL 

RT 

L-T 

32.2 

(^) 

DOUGLAS,  CA 

22.8 

^2) 

NORTHROP 

RT 

L-T 

28,5 

(2) 

ARMY 

RT 

L-T 

12.3 

VALID 

11.8 

(2) 

IS. 6 

VALID 

12.7 

VALID 

AVERAGE 

13.5 

23.5 

STANDARD 

DEVIATION 

1.8 

7.7 

(l)s  INVALID 

DUE  TO  VIOLATION  OF  ASTM 

E399  PRBCRACR 

LENGTH 

REUU  IREK**  NTS 

(2)!  INVALID  DUE  TO  Pn)*x/Pq  >1.1 
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TABLE  B3S 


FRACTURE  TOUGHNESS  RESULTS  FOR 
ALLIED  SIGNAL  FVS0ei2  (8009)  EXTRUSION  (1"  X  4") 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

KIC 

(KSI  in'-O.S) 

Kq 

KSI  in*0.5) 

COMMENT 

MCDONNELL 

DOUGLAS 

450 

L-T 

20.6 

17.4 

(1) 

NORTHROP 

450 

L-T 

15.5 

(2) , (3) 

AVERAGE 

20.6 

16.5 

STANDARD  DEVIATION  1 . 3 


(1):  INVALID  DUE  TO  VIOIATION  OF  ASTM  E399  PRECRACK  LENGTH  REQ 

(•2)1  INVALID  DUE  TO  Pmax/Pq  >1.1 

(3):  100  HR  EXPOSURE  %  450F  PRIOR  TO  TEST 


TABLE  B36 

FRACTURE  TOUGHNESS  RESULTS  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  EXTRUSION  (1"  X  4") 


COMPANY 

TEST 

temperatupj: 
(DEGREES  F) 

ORIENTATION 

KIC 

(KSI  tn~0.5) 

Kq 

KSI  in^O.5) 

COMMENT 

MCDONNELL 

600 

L-T 

22.2 

(1), (2) 

DOUGLAS 

24.9 

(2) 

NORTHROP 

600 

L-T 

15.3 

(3), (4) 

AVERAGE  20.8 

STANDARD  DEVIATION  5.0 


(1) :  INVALID  DUE  TO  VIOLATION  OF  ASTM  E399  PRECRACK  LENGTH  REQ 

(2) :  INVALID  DUE  TO  a  £  B  <  2.5(Kq/yS)"2 

(3) :  INVALID  DUE  TO  Pmax/Pq  >1.1 

(4) ;  100  HR  EXPOSURE  0  600F  PRIOR  TO  TEST 
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TXBLB  B37 


PRACTURS  TOUGHNESS  RESULTS  FOR 
ALLIED  SIGNAL  PVS0812  (8009)  EXTRUSION  (1*  X  4”) 


COMPANY  TEST  ORIENTATION  KIC  Kq  COMMENT 

TEMPERATURE  (KSI  ln‘0.5)  (KSI  in''0.5) 

_ (DEGREES  F) _ 


MCDONNELL 

RT 

T-L 

12.8 

VALID 

DOUGLAS,  CA 

16.1 

VALID 

NORTHROP 

RT 

T-L 

13.8 

VALID 

AVERAGE 

14.2 

STANDARD 

DEVIATION 

1.7 
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TXBLB  B38 


PRACTURB  TOUGHNESS  RESULTS  FOR 
ALLIED  SIGNAL  FVS0ei2  (8009)  BXTRUSIMt  (1*  X  4") 


COMPANY 

TEST  ORIENTATION 

TEMPERATURE 
(DEGREES  F) 

KIC 

(KSI  In^O.S) 

Kq 

(KSI  in'-O.S) 

COMMENT 

NORTHROP 

450  T-L 

12.0 

(1), (2) 

AVERAGE  12.0 

STANDARD  DEVIATION 


(1) :  INVALID  DUE  TO  Pmajc/Pq  >1.1 

(2) :  100  HR  EXPOSURE  9  4S0F  PRIOR  TO  TEST 


TABLE  B39 

FRACTURE  TOUGHNESS  RESULTS  FOR 
ALLIED  SIGNAL  PVS0ei2  (8009)  EXTRUSION  (1"  X  4") 


COMPANY  TEST  ORIENTATION  KIC  Kq  COMMENT 

TEMPERATURE  (KSI  ln'‘0.5)  (KSI  in*0.5) 

_ (DEGREES  F) _ 

NORTHROP  600  T-L  9.8  ( 1 )  ,  ( 2 ) 


AVERAGE  9 . 8 

STANDARD  DEVIATION 

(1) :  INVALID  DUE  TO  Pmax/Pq  >1.1 

(2) i  100  HR  EXPOSURE  0  600F  PRIOR  TO  TEST 
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TABLE  B40 


COMPANY 


NORTHROP 


ARMY 


( * ) *  RUN 


FATIGUE  RESULTS  WITH  R-0.1  AND  At-1.0  FOR 
ALLIED  SIGNAL  FVS0812  (8009}  EXTRUSION  (I”  X  4*) 


TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

STRESS 

(KSI) 

CYCLES 

RT 

LONG 

35.0 

3,000,000 

* 

42.0 

3,000,000 

* 

44.0 

984,890 

45.0 

688,650 

50.0 

69,890 

RT 

LONG 

39.0 

14,710,000 

* 

40.0 

15,186,000 

it 

40.5 

15,446,000 

H 

41.0 

1,206,000 

41.3 

234,000 

42.5 

217,000 

45.0 

133,000 

50.0 

385,000 

OUT 
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TABLE  B41 


COMPANY 


ARMY 


(#) :  FAILED 


FATIGUE  RESULTS  WITH  R-0.1  AMD  Kt-1.0  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  EXTRUSION  (1”  X  4”) 


TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

STRESS 

(ESI) 

CYCLES 

450 

LONG 

32.0 

1,071,000 

# 

32.0 

604,000 

/ 

34.0 

6,800,000 

3A  0 

769,000 

* 

35.0 

2,809,000 

38.0 

962,000 

41.0 

18,000 

IN  THREADS 
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TABLE  B42 


FATIGUE  RESULTS  WITH  R-0.1  AKD  Kt-3.0  FOR 
ALLIED  SIGNAL  FVSOSIS  (8009)  EXTRUSION  (1"  X  4") 


COHPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

STRESS 

(ESI) 

CYCLES 

NORTHROP 

RT 

LONG 

17.0 

3,000,000 

* 

18.0 

3,000,000 

* 

19.0 

2,332,730 

20.0 

266,810 

25.0 

63,200 

( * ) :  RUN  OUT 
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TABLE  B43 


7ATIGUB  RESULTS  WITH  R-0.1  AND  Kt-1.0  FOR 
ALLIED  SIGNAL  PVS0B12  (8009)  EXTRUSION  (1"  X  4") 
(100  HR  EXPOSURE  «  450F) 


CXJMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

STRESS 

(KSI) 

CYCLES 

NORTHROP 

450 

LONG 

30.0 

1,000,000 

* 

33.0  372,251 
35.0  275,057 
40.0  84,878 
45.0  36,260 


( * ) :  RUN  OUT 
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TABLE  B44 


FATIGUE  RESULTS  WITH  R-0.1  AND  Kt-3.0  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  EXTRUSION  (1"  X  4") 
(100  HR  EXPOSURE  6  450F) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

STRESS 

(KSI) 

CYCLES 

NORTHROP 

450 

LONG 

15.0 

1,000,000 

* 

16.0 

1,000,000 

* 

17.0 

181,530 

18.0 

273,750 

20.0 

108,460 

( * ) !  RUN  OUT 
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TABLE  B4S 


COMPANY 


ARMY 


(#):  FAILED 


FATIGUE  RESULTS  WITH  R-0.1  AND  Kt-1.0  FOR 
ALLIED  SIGNAL  FVS0812  (8009)  EXTRUSION  (1”  X  4") 


TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

STRESS 

(KSI) 

C^iCLES 

600 

LONG 

27.0 

5,652,000 

27.0 

10,401,000 

29.0 

4,875„C00 

29.0 

679,000 

31.0 

2,481,000 

33.0 

997,000 

3S.0 

1,580,000 

35.0 

1,649,000 

IN  THREADS 
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1E4^5 


1E+7 


1 — rT  1 1  m| - 1 — rrrn 

Cycles  to  Failure,  Nf 


FIGURE  Bi.  FATIGUE  RESULTS  OF  8009  EXTRUSION 

(LONGITUDINAL  ORIENTATION)  NORTHROP. 


Max  Stress  (KSI) 


1E+4  1E+6  1E+6  1E+7  1E+8 

Cycles  to  Failure,  Nf 


FIGURC  B2.  FATIGUE  RESULTS  OF  800»  EXTRUSION 
(LONGITUDINAL  ORIENTATION)  ARMY. 
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Max  Stress  (KSI) 


1E+4  1E-I-6  1E+6  1E+7  1E+8 

Cycles  to  Failure,  Nf 


FIGURE  B3.  FATIGUE  RESULTS  OF  8009  EXTRUSION 

(LONGITUDINAL  ORIENTATION,  100  HR  EXPOSURE) 
NORTHROP. 
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da/dN  (in/cycle) 


FIGURE  B4.  FATIGUE  CRACK  GROWTH  RATE  RESULTS  FOR  8009  EXTRUSION 
/i_-T  nojcMT  ATinu^  ROOM  TEMPERATURE)  NASA-LANGLEY. 
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da/dN  (in/cycle) 


10'^  ^ 


10‘ 


10‘ 


FATIGUE  CRACK  GROWTH:  8009  EXTRUSION 
f  =  5H2,  R  =  0.'i 


^o'■ 


CgoO 


O' 


O  300°F 


delta  K  (K-iVin) 


10 


FiGlIRE  o*. 


FAtliiLSr  (iliCi'JSTa  •>•«>  crto  mnnn  E'>rTOi  iCMi 

•  ^  iVJwt  wf\^wf\  / w  •  •  •  ^  rvwww ^  i  w  i  wi\  vw^  »  ^  w  ^ 


(L-T  ORIENTATION,  300  F)  NASA-LANGLEY. 


da/dN  (in/cycle) 


FATIGUE  CRACK  GROWTH:  8009  EXTRUSION 
f  =  5H2,  R  =  0.1 


1  10 

delta  K  (KsiVin) 


FIGURE  B6.  FATIGUE  CRACK  GROWTH  RATE  RESULTS  FOR  8009  EXTRUSION 
(L-7  CRlENTATICn,  430  F)  NASA^LANGLEY. 
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<50  F 

450  r 

300  F 

300  r 

roor.  T 

rco3  T 

da/dN 

K 

da/dJT 

delta  K 

d  A  /  d  N 

delta  K 

1 . 7OE-05 

9. 1C 

5 .ssE-oe 

8  .  19 

3 . 08E-07 

3 .64 

1.57E-05 

8 .91 

4 .93E-06 

7.97 

3  .  43E-07 

3 .56 

l.<6E-05 

8.73 

4 .40E-06 

7.81 

3 . 66E-07 

3 .49 

l.<lE-05 

8 . 56 

4 .02E-Q6 

7.66 

3 . 46E-07 

3.42 

1. 36E-05 

8  .  39 

3 .84E-06 

7.50 

3  .  35E-07 

3 .35 

1 . 26E~05 

8.23 

3 .69E-06 

7 .36 

3.51E-07 

3.29 

1. llE-05 

0.07 

3.41E-06 

7.21 

3 . 58E-07 

3 .22 

1.02E-05 

7 .91 

3 . 12E-06 

7.07 

3 . 27E-07 

3 . 16 

9.88E-06 

7 .75 

2 .89E-06 

6.93 
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3.09 

9 . lOE-06 

7 . 60 

2 .71E-06 

6.79 

2 . 78E-0? 

3.03 

8 . 21E-06 
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6 . 66 
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2.97 

7  91E  06 

7  ,  30 
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7.01 
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2 . 60 
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6 . 14 
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S.83E-06 

6.74 

1 . 70E-06 
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1 . 44E-07 

2 .47 

3.95E-06 

6.09 

1.18E-06 

5.45 

1.35E-07 

2.41 

3 .55E-06 

5.98 
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5.23 

1. 32E-07 

2 . 29 

3 . 12E-06 

5.74 

9. 54E-07 

5.13 

1.30E-07 

2.25 

2 .93E-06 

5.63 

9.12E-07 

5.03 

1.21E-07 

2  .  20 

2 .63F-06 

5.51 

6 . 64E-07 

4.93 

l.llE-07 

2  .  16 

:.31E-06 

5.41 

6 . 17E-07 

4.83 

1 .03E-07 

2  .12 

2 . 12E-06 

5.30 

7.69E-C7 

4.73 

1.20E-07 

2.32 

1.94E-06 

5 . 19 

7.4LE-07 

4.64 

1.51E“07 

2.35 

1.74E-06 

5.09 

7.30E-07 

4.55 

1.85E-07 

2.40 

1.S8E-06 

4  .99 

7.59E-07 

4.55 

1.95E-C? 

2  .46 

1.40E-06 

4  .  89 

7.40E-07 

4 .48 

2.04E-C7 

2.54 

1.25E-06 

4  .80 

6.52E-07 

4 . 40 

2.12E-07 

2.62 

1.14E-06 

4  .70 

2.29F-C7 

2.70 

1 .0SE-Q6 

4.61 

2 .57E-07 

2.79 

9 .61E-07 

4.52 

2  -79E-0? 

2.87 

a . 76E-07 

4.43 

3 . 02E-07 

2.96 

8 . 12E-07 

4.34 

3  .28E-07 

3.06 

7 .54E-07 

4.25 

3 .55E-07 

3.15 

6 . 85E-07 

4.17 

3  .  S6E* C7 

3.25 

6. 17E-07 

4.08 

4 . 15E-07 

3  .34 

5 . 58E-07 

4 .00 

4 .442-07 

3.45 

5  .  14E-07 

3.92 

4  .85E-07 

3.55 

4.82E-07 

3.85 

5 . 2SE-07 

3  .66 

4 . 53E-07 

3  .  77 

5.712-0? 

3.77 

4 . 25E-07 

3  .  70 

6.  lOE-07 

3  .  89 

4 . 18E-07 

3.62 

6.56E-07 

4 . 00 

4. 13E-07 

3.55 

7 . 12E“07 

4  .  12 

3 . 95E-07 

3  .43 

7.76E-07 

4  .20 

3.86E-07 

3  .41 

8.57E-0* 

4  .  38 

3 . 63E-07 

3  .  34 

9 . 39t-C7 

4  .51 

3 . 4SE-07 

3.28 

1 .  OlE-06 

4  .  66 

3, 39E-07 

3.21 

1 .  C9E-06 

4  .  80 

3 . 22F-0- 

3.15 

1  .  17l-06 

4.94 

2 , 96E-07 

3 . 09 

1  .  23E-D6 

5  .  C  i 

2  .  79E-C-' 

3 . 02 

1 . 39E-06 

5  -  24 

2.7;e-07 

2 .96 

1  .  52E-06 

5.41 

2 . 69E -07 

2.91 

1 . 65E-C6 

5  .  57 

2 . 51E-07 

2  .85 

1 . 77r-06 

5 . 74 

2. 38E-07 

2.79 

1.92E-C6 

5 . 92 

2 . llE-06 

6  .  LC 

2  .  28E-06 

€  .  2R 

2 . 49E-06 

6  .  4? 

2 .70E-06 

6 . 66 

2 . 9\E“0€ 

5 . 3* 

3 . 14E-06 

7  .  07 

3 . 43E-0G 

7  .  29 

3  .  7  i£--je 

7  .32 

4 . OlE-06 

7  7  • 

'O 

o 

1 

C) 

7  .99 

4  .  4«.E“06 

6.24 

5. 20E*-06 

5  .43 

5 . eSE-OL 

3.73 

6 . 08E-06 

3  .  -^9 

6 . 60E-06 

9.26 

7 . 35E- 06 

9 . 55 

d  .  u  1 1  -  u  b 

9.34 

8 . 68E-06 

10.15 

TABLE  &<5.  FATIGUE  CRACK  GROWTH  RATE  RESULTS  FOR  8009  EXTRUSION 
(L-T  ORIENTATION,  ROOM  TEMP.  300  F.  AND  450  F)  NASA-LANGLEY. 
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FIGURE  07.  F.ATIGUF.  CRACK  GROWTH  RATE  RFSUITS  POP  B009  gXVRUSION 
IL-T  ORIENTATION,  ROOM  TEMPERATURE)  NORTHROP. 
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172 

33. 

0.7670 
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2.14 

isr 
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0.0»):»l 

27l'W 

2.24:e.07 

:.:17 

17  J 

37,  10 

0.7*74 

3627>4 
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3, 2212-07 

2.'»0 

17J 

36.06 

372732 

0.0077 

23162 

•3. 2417-07 

2.  *i 

17* 

36.  34 

0. 1031 

31'*476 

0.0034  . 

2440“* 

3. 4Jie-07 

2.  *6 

160 

36.67 

0,3074 

3-.93141 

0.00:52 

22422 

3.676E-0- 

2.  *'* 

161 

36.  *3 

0.3113 

406377 

0.0030 

21244 

3. 751E- >7 

j 

161 

37.23 

0,  ?‘.74 

4l-»337 

0 » '*'*) —3 

U602 
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3.05 
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27. 71 
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2.03 

u> 
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0.3230 
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3 .  1 1 

U4 
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23.  2"^ 

0,  3210 
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4.744E-.:>7 

5.  17 

liS 

33,71 
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3.20 
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0,3371 

47247-> 

0.;>032 
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4.3.:n£-':'7 

3.23 

U7 
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0. J42A 
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4,  •*■-<}& -')- 
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3*.  *7 
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3  9 . 7  i 

0.44 5 » 
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16» 

4-:',3v 
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0.0107 
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2.  ]6 
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40.64 
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723336 
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4.2l0e-07 

3.40 

171 

40.^1 

0.>l63l 

534401 

0.0077 

12717 

6. l2tE-07 

2. 44 

17; 

4 : .  21 

0.1672 

340604 

0.0031 

12772 

6.  2446-07 

3,47 

i“: 

41.61 

0. 47:2 

767172 

0.0030 

127?7 

6,2716-07 

5.  TO 

17; 

41.47 

o.i-rz 

7736'*7 

0.0031 

12371 

6.7776-07 

5.74 

1*4 

42.  30 

o.i-*3 

774510 

0,007? 

114A1 

6.3'»46.0T 

2.77 

1-4 

42.64 

0.  T 

767r“»2 

0,0077 

11  267 

6.3i:C-07 

l“7 

42.  *1 

0.3171 

770374 

o.»7r 

10  >4  ^ 

7,  i«.iac..;i7 

;  4 

1-. 

4}.  32 

0.1*10 

576171 

0.0010 

10-' j: 

7. :-4E  ‘O- 

1  -- 

41. i* 

»6,  l''7l 

72  137- 

0.  'Oi: 

lit:* 

7,402S-*>- 

r .  - : 

TABLE  B49.  FATIGUE  CRACK  GROWTH  RATE  RESULTS  FOR  8009  EXTRUSION 
(T-L  ORIENTATION,  ROOM  TEMPERATURE)  SPECIMEN  #E7FT1  B,  NORTHROP. 
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FIGURE  B9.  FATIGUE  CRACK  GROWTH  RATE  RESULTS  FOR  8009  EXTRUSION 
(L-T  ORIENTATION,  ROOM  TEMPERATURE,  R-0.1)  AIR  FORCE. 
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AUM  Signal  tOOA  Extrusion 
R>0.1 

L-T  Orfantetion 
Ahr  Forca 

Room  Tamparatura 


Spaciman  #  LT4a 
Dalta  K  da/dN 

2.29 

1.57E-07 

2.35 

1.46E-07 

2.43 

1.66E-07 

2.51 

1.67E-07 

2.58 

1.81E-07 

2.67 

2.19E-07 

2.75 

2.33E-07 

2.85 

3.01  E-07 

2.95 

2.92E-07 

3.04 

3.28E-07 

3.14 

3.82E-07 

326 

4.32E-07 

3.38 

4.83E-07 

3.5 

5.56E-07 

3.63 

5.98E-07 

3.77 

6.73E-07 

3.93 

7.60E-07 

4.1 

9.07E-07 

4.27 

1.02E-06 

4.46 

1.12E-06 

4.67 

1.34E-06 

4.91 

1.58E-06 

5.15 

1.72E-06 

5.42 

2.10E-O6 

5.7 

2.42E-06 

6 

3.10E-06 

6.36 

3.25E-06 

6.72 

4.01E-06 

7.14 

4.33E-06 

7.58 

5.84E-06 

8.1 

7.14E-06 

8.66 

8.90E-06 

9.26 

1.14E-05 

10 

1.47E-05 

10.83 

1.81E~05 

11.75 

2.50E-05 

12.77 

3.19E-05 

13.95 

4.58E-05 

15.36 

7.31  E-05 

17.43 

1.28E-04 

19.76 

2.21  E-04 

l.^LE  B50.  FATIGUE  CRACK  GROWTH  RATE  RESULTS  FOR  8009  EXTRUSION 
(L-T  ORIENTATION,  ROOM  TEMPERATURE,  R-0.1)  AIR  FORCE. 
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FIGURE  B10.  FATIGUE  CRACK  GROWTH  RATE  RESULTS  FOR  8009  EXTRUSION 
(L-T  ORIENTATION,  450  f.  R^O.I)  AIR  FORCE. 
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Allltd  Signal  6009  Elxtruak>n 
R-O.i 

L-T  Orientation 
Air  Forca 
4«or 

Spaclman  #  LT4e  Spaciman  #  LT49 


DaKaK 

da/dN 

DaHa  K 

da/dN 

2  19 

1  63E-0? 

2.37 

1.95E-07 

2.24 

1.51E-07 

2  45 

2  26E-07 

2.31 

1.92E-07 

253 

2.26E-07 

239 

2.04E07 

2.6 

245E-07 

2.45 

2.22E-07 

2  68 

2.67E-07 

2.53 

2.27E-07 

2.76 

2  92E-07 

26 

2.65E-07 

284 

3.13E-07 

269 

2.95E-07 

293 

370E-07 

2.79 

303E-07 

302 

3  17E-07 

297 

3.70E-07 

3  12 

3  60E-07 

2.96 

3.76E-0/ 

3  22 

405E-07 

307 

4  15E-07 

3  33 

432E-07 

3  17 

4  50E-07 

345 

4.76E-07 

3  28 

493E-07 

3  57 

4  66E-07 

3  4 

547E-07 

3.7 

5.28E-07 

3  52 

5  Q1E  07 

384 

6  13E-07 

365 

6.46E-07 

3.97 

626E-07 

3  79 

7.05E-07 

4.13 

7  27E-07 

395 

7.61E-07 

4  29 

780E-07 

4.12 

871E-07 

446 

8  44E-07 

4  29 

957E-07 

4.64 

9.09E-07 

447 

1  03E-06 

4  84 

9.95E-07 

4.67 

1  13E-06 

5.06 

1  OOE-06 

499 

1  29E-06 

5  29 

1.19E-06 

5.12 

1  43E-06 

5  54 

1.31E-06 

538 

1  50E-06 

58 

1  52E-06 

5.66 

1.55t-06 

6  1 

1  74  E -06 

5  95 

1  7lE-6e 

6.43 

2  04ET)6 

6.2/ 

2  20C-06 

6.77 

2  43E-06 

6.63 

2  99E-06 

7  14 

2.82E^ 

704 

3  87E-06 

7  55 

3  38E-06 

746 

4C7E-06 

7£9 

4  02E-06 

/.9r> 

5  79E-06 

8  49 

4  88E-06 

8  48 

8  59E-06 

906 

5  79E-06 

907 

1  06E-05 

9  69 

7  85E4)6 

10  41 

9  495  W 

112 

1  If.E-OS 

12  09 

1  f)3E-05 

13  '2 

0  f 

14  3 

2.91E-05 

TABLL  B51.  FAllGUt  CRACK  GROWTH  RATE  RESULTS  FOR  8009  EXTRUSION 
(L  T  ORiENTATION,  450  F,  R*0.1)  AIRFORCE 

i  ‘j 


AIU«d  sign*!  8009  Fxtrutkxi 
R=0.1 

L-T  Orientation 
Air  Force 
600F 


Specimen  #  LT47 

Specimen  #  LT50 

Delta  K 

da/dN 

OelUK 

da/dN 

2.09 

1.63E-07 

2.11 

1.81  E-07 

2.15 

1.75E-07 

2.16 

2.07E-07 

222 

1.70E-07 

2.22 

2.25E-07 

2.29 

1.74E-07 

2.29 

2.54E-07 

2.36 

2.21  E-07 

2.36 

2.44E-07 

2.43 

2.61  E-07 

243 

3.06E-07 

2.51 

2.94E07 

2.51 

3.20E-07 

2.6 

2.78E-07 

2.58 

3.G3E-07 

2.69 

3.40E-07 

2.67 

3.87E-07 

2.78 

3.56E-07 

275 

4.51  E-07 

2.87 

4.05E-07 

2.84 

4.88E-07 

2.97 

4.41  E-07 

2.93 

5.21  E07 

3.08 

5.64E-07 

3.03 

5.70E-07 

3.19 

5.23E-07 

3.14 

6,31  E-07 

3.31 

6.05E-07 

3.25 

6.83E-07 

3.43 

6.69E-07 

3.37 

7.68E-07 

3.56 

7.75E-07 

3.5 

7.65R-07 

3.7 

8.04E-07 

3.63 

8.59E-07 

3.86 

879E-07 

3.76 

1.01E-06 

4C2 

9.96E-07 

3.92 

1.06E-06 

4.2 

1.12E-06 

4.08 

1  14E-06 

4.4 

1.21E-06 

4.25 

1.20E-06 

4.6 

1 .22E-06 

4.43 

1,21E-06 

4.82 

1  43E-06 

4.63 

1.32E-06 

G.06 

1.37E06 

4.84 

1.59E-06 

5.33 

1  69e-06 

5.07 

2.18E-06 

5.61 

1  98E-06 

5.32 

3.12E-06 

.5  91 

o  TOC  ryx.' 

5.5 

4.21E-06 

6.26 

3.81  E-06 

5.9 

5.39E-06 

6.65 

5.07E-06 

6.23 

6.86E-06 

7.03 

7.17E-06 

6.58 

0.59E-06 

7.51 

1.00E05 

6.97 

1  21  E-05 

8.02 

1  22E-05 

7.39 

1  47r.-^J5 

66 

t.74E-05 

7.68 

207E-05 

9.24 

2a0E-{)5 

8.42 

2.39E-05 

y.96 

3.01E-05 

3 

3  42E  -05 

10  79 

4.62E-05 

9.69 

4,51  E-05 

11.76 

e4lE-05 

10.47 

597Eh35 

12  93 

7.51  E-05 

11  35 

7.49E-05 

)4.28 

1.23E-04 

12.4 

1  U7E-04 

e  c  c%a 

1  ^ 

4  coC  r.j 

•  s«  • 

1 3  £2 

15.21 

2.24E'f>i 

TABLP-  B52.  FATIGUE  CRACK  GROWTH  RATE  REi>ULTS  TOR  f  OM  EXTRUSION 
(L-T  ORIEMTATiON,  •iOO  F,  R«0,1)  AIR  FORCE. 


147 


AK(KSIVin) 


FIGURE  B12.  FATIGUE  GROWTH  RATE  RESULTS  FOR  *009  EXTRUSION 

(T-L  ORIENTATION,  ROOM  TEMPERATURE,  R*0.1)  AIR  FORCE 


AlllMI  Signal  Mog  Extrusion 
R=0.1 

T-L  Orlontatlon 
Air  Forca 

Room  Tamparatura 


Spaciman  #  TL39 

Spaciman  #  TL42 

OaltaK 

da/dN 

Delta  K 

da/dN 

2.14 

1.81E-07 

2.36 

2.15E-07 

2.2 

1.95E-07 

2.43 

1.85E-07 

22 

2.17E-07 

2.51 

2.13E-07 

3.24 

4.26E-07 

2.58 

2.44E-07 

3.29 

4.26E-07 

2.66 

2.84E-07 

3.41 

6.70E-07 

2.75 

3.01  E-07 

3.52 

7.37E-07 

2.84 

3.15E-07 

3.65 

8.05E-07 

2.93 

3.90E-07 

3.78 

8.70E-O7 

3.04 

4.10E-07 

3.91 

9.89E-07 

3.15 

4.65E-07 

4.05 

1.05E-06 

3.25 

5.20E-07 

4.19 

1  17E-06 

3.38 

5.73E-07 

4.35 

1.30E-06 

3.5 

6.43E-07 

4.54 

1.46E-06 

3.63 

7.18E-07 

4.72 

1.59E-06 

3.77 

8.17E-07 

4,S3 

1.76E-06 

3.93 

9.1  IE-07 

5.13 

2.02E-06 

4.08 

1.03E^ 

5.35 

2.24E^ 

4.27 

1.17E-06 

5.6 

252E-06 

4.45 

1 .35E-06 

587 

3.00E-06 

4.67 

1.46E-06 

6.17 

3.34E-06 

4.89 

1.62E-06 

645 

3  88E-06 

5.14 

1.88E-06 

6.79 

4.61  E-06 

5  39 

2.11E-06 

7.16 

5.44E-06 

5.67 

2.43E-06 

7.6 

6.63E-06 

5.98 

2  81  E-06 

3,02 

8.01  E-OG 

6.31 

3.17E-06 

8.5 

9.80E-06 

6.68 

3.78E-06 

9.05 

1.33E-05 

7.06 

4.44E-06 

7.53 

525E-06 

8.02 

6.58E-06 

8.56 

783E-06 

9.19 

1.00E-05 

9.86 

1,3lE-05 

10.61 

1  91E-05 

TABLE  B53.  FATIGUE  CRACK  GROWTH  RATE  RESULTS  FOR  8009  EXTRUSION 
(T-L  ORIENTATION,  ROOM  TEMPERATURE,  R=0.1)  AIR  FORCE. 
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(^,1. 

AlrForc9 

TL38 
Tlv41 

1 — f" 


n) 


RESULTS 
Am  FORCE. 


Allied  Signal  aOM  Extrusion 
R=0.i 

T-L  Oriantation 
Air  Forca 
450F 


Spaciman  #  TL38 

Spaciman  #  TL41 

DaKaK 

da/dN 

DaltaK 

da/dN 

1.91 

1.23E-07 

2.24 

2.41  E-07 

1.96 

1.37E-07 

2.31 

1.93E-07 

2.02 

1  46E-07 

2.38 

2.24E-07 

2.06 

1.62E-07 

2.48 

2.51  E-07 

2.15 

1.86E-07 

2.55 

2.81  E-07 

2.21 

2.05E-07 

2.63 

2.85E-07 

229 

2.10E-07 

2.71 

3.23E-07 

2.36 

2.45E-07 

281 

3.57E-07 

2.44 

2.53E-07 

2.92 

4.10E-07 

2.52 

2.87E-07 

3.03 

4.15E-07 

2.61 

3.09E-07 

3.16 

4.39E-07 

2  7 

3  36E-07 

3.29 

5.13E-07 

2.9 

3.68E-07 

3.41 

5.23E^7 

2.95 

3.98E-07 

3.56 

5.88E-07 

3.08 

4.33E07 

3.7 

5.97E-07 

3.14 

4.70E-O7 

3.87 

6.62E-07 

3.28 

5.04E-07 

4.05 

6.85E-07 

3.39 

5.64E-07 

4.23 

799E-07 

3.54 

5.72E-07 

4.45 

9. 11  E-07 

3.71 

6.05E-07 

4.68 

1.21E-06 

3.97 

6.96E-07 

4.92 

1.51E-06 

4.08 

8.70E-07 

5.19 

2.01E-06 

4.25 

9.05E-07 

5.43 

3.09E-06 

4.47 

1.14E-06 

6.81 

4.13E-06 

4.7 

1 .59E-06 

6.16 

5.43E-06 

4.88 

2.24E-06 

6.57 

6.91  E-05 

5.24 

3.00E-06 

6.98 

1.08EO6 

5.55 

4.48E-06 

7.48 

1  43E-05 

6 

5.B0E-06 

8.03 

1.96E-05 

6.28 

e.eoE-oe 

8.66 

3.02E-05 

9.38 

4.53E-05 

10.15 

6.53E-05 

11.03 

9. 11  E-05 

TABLE  B54.  FATIGUE  CRACK  GROWTH  RATE  RESULTS  FOR  8009  EXTRUSION 
(T-L  ORIENTATION,  450  F,  R=0.1)  AIR  FORCE 


151 


da/dN  (in/cycle) 


1E>3 


IE-4 


IE-5 


IE-6 


1E-7 


FIGURE  B14. 


FATIGUE  CRACK  GROWTH  RATE  RESULTS  FOR  8009  EXTRUSION 
(T-L  ORIENTATION,  €00  F,  R«0.1)  AIR  FORCE. 
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Allied  SIgnci  8009  Extrusion 
R  =  0.1 

T-L  Oriontation 
Air  Fores 
800F 


Spscimen  #  TL37 

Spsclinsn  #  TL40 

Dolts  K 

ds/dN 

DsHsK 

ds/dN 

1  89 

2.00E-07 

1.88 

1.81  E-07 

1.94 

1.5  IE-07 

1.93 

1.86E-07 

1.99 

1.37E-07 

1.99 

1.95E-07 

2.05 

2.09E-07 

2.04 

2.12E-07 

2.11 

1.95E-07 

2.1 

2.20E-07 

2.17 

1.86E-07 

2.17 

2.23E-07 

2.24 

2.48E-07 

2.23 

2.62E-07 

2.31 

2.39E-07 

2.3 

2.71  E-07 

2.39 

2.39E-07 

2.37 

2.92E-07 

2.46 

2.91  E-07 

2.45 

3.20E-07 

2  54 

3  45E-07 

2.52 

3.14E-07 

2.63 

3.04E-07 

2.61 

3.78E-07 

2.71 

3.97E-07 

2.7 

3.79E-07 

2.81 

3.96E-07 

2  78 

4.20E-07 

2.92 

4.59E-07 

2.99 

4.46E-07 

3.03 

4.90E-07 

2.99 

4.80E-07 

3.14 

5.14E-07 

3.1 

526E07 

3.26 

5.56E-07 

3.22 

5.22E-07 

3.41 

6.13E-07 

3.35 

5.46Eh07 

3.54 

6.55E-07 

3.49 

6.35E-07 

3.69 

6  81  E-07 

3.62 

6.39E-07 

3.86 

6.71  E-07 

3.79 

7.08E-07 

4.02 

8  00E-07 

396 

7.41  E-07 

4  21 

883E07 

4.13 

9.50E-07 

4.41 

9.45E-07 

4.34 

1,10E-O6 

4.C3 

1.35E-06 

4,53 

1.94E-06 

4.87 

2.28E-06 

476 

2  60E-06 

5.12 

3.13E-06 

5.01 

3.58E-06 

5.42 

4.55E-06 

529 

5  58E-06 

5.73 

6.58E-06 

5.58 

9.10E-06 

6.06 

8  69E-06 

5.91 

1.37E-05 

6.42 

1 .35E-05 

6.28 

2.05E-05 

685 

2.42E-05 

6.67 

2.51E-05 

7.34 

3.46E-05 

7.92 

4  81E-05 

8.57 

6.92E-05 

9.26 

1.15E-04 

998 

1  60E-04 

11 

2.13E-04 

12.35 

3.16E-04 

TABLE  B55.  FATIGUE  CRACK  GROWTH  RATE  RESULTS  FOR  8009  EXTRUSION 
(T-L  ORIENTATION,  600  F,  R=0.1)  AIR  FORCE. 
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Kmax  (KSIVin) 


FIGURE  B15.  COMPARISON  OF  8009  EXTRUSION  AND  7050  PLATE  FALSTAFF  SPECTRUM 
FATIGUE  CRACK  GROWTH  RATE  DATA  (L-T  ORIENTATION)  AIR  FORCE. 


SPECTRUM  DATA  REDUCTION 


DATE: 


TITLE: 

Room  Temp 

SPECIMEN  NUMBER: 

CC-43 

MATERIAL  TYPE: 

8009 

ORIENTATION: 

L-T 

SPECTRUM  TYPE: 

FALSTAFF 

SPECIMEN  THICKNESS= 

0.2512 

IN. 

SPECIMEN  WIDTH- 

4.002 

IN. 

Pmax= 

20000 

LBS 

TOTAL  FLIGHTS 

CRACK  LENGTH 

da/dF 

KMAX 

1 

0.3773 

200 

0.3843 

3.51  E-05 

15.47 

600 

0.4022 

2.69E-05 

15.73 

1000 

04542 

5.20E-05 

16.43 

1400 

0.5349 

5.77E-05 

17.70 

1800 

0.6561 

6.74E-05 

19.51 

2200 

0.8275 

7.79E-05 

21.04 

2400 

1.0179 

7.94E-05 

24.77 

TABLE  B56.  FALSTAFF  SPECTRUM  FATIGUE  CRACK  GROWTH  RATE  RESULTS  FOR  8009  EXTRUSION 

(L-T  ORIENTATION)  AIR  FORCE. 
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1 


♦ 

12-6 - 

10  100 

Kmax  (KSlVin) 

FIGURE  B16.  COMPARISON  OF  8009  EXTRUSION  AND  7050  PLATE  MINLTWIST  SPECTRUM 
FATIGUE  CRACK  GROWTH  RATE  DATA  (L-T  ORIE  'TION)  AIR  FORCE. 


Alll9d  Signal  9009  Extrusion 
Mlnt^VMSr 

Max  Spectrum  Str99s^19.9  KSI 
L~T  Oriantatfon. 

BsmJjtnmkfua 


^  Ar  Fore* 

<>  7060^T7»  PIflU 


T 


SPECTRUM  DATA  REDUCTION 


DATE: 

TITLE: 

SPECIMEN  NUMBER: 
MATERIAL  TyPE: 
ORIENTATION: 
SPECTRUM  TYPE: 
SPECIMEN  THICKNESS= 
SPECIMEN  WIDTH* 
Pmax= 


Room  Temp 
CC-44 
800d 
L-T 

Mlnl-TWIST 

0.2438  IN. 
4.002  IN. 
16489  LBS 


TOTAL  FLIGHTS  CRACK  LENGTH 


da/dP 


KMAX 


1 

0.3777 

2000 

0.3801 

4000 

0.3842 

6000 

0.4061 

8000 

0.4753 

10000 

0.5873 

12000 

0.7529 

14000 

0.9733 

16000 

1.3997 

1.20E-06 

13.11 

2.05E-96 

13.17 

1.10E-05 

13.40 

3.46E-05 

14.17 

5.60E-05 

15.61 

8.2SE-05 

17.64 

1.10E-04 

20.26 

2.13E-04 

24.41 

TABLE  B57.  MINI-TWIST  SPECTRUM  FATIGUE  CRACK  GROWTH  RATE  RESULTS  FOR  a009  EXTR(;SI0N 

{L-T ORIENTATION)  AIRFORCE 
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APPENDiX  C 

CZ42  SHEET 
0.09”  X  ir  X  48'’ 
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TABLE  Cl 


TENSILE  RESULTS  FOR 
ALCOA  CZ42  SHEET  {0.090"  THICK) 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

<*) 

RA 

(*) 

E 

(MSI) 

GENERAL 

RT 

LONG 

70.6 

66.0 

7.5 

10.8 

DYNAMICS, 

CA 

70.4 

65.5 

8.0 

10.2 

70.6 

64.7 

8.0 

10.3 

AVERAGE 

70.5 

65.4 

7.8 

10.4 

STANDARD 

DEVIATION 

0.1 

0.7 

0.3 

0.3 

TABLE  C2 

TENSILE  RESULTS  FOR 
ALCOA  CZ42  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(%) 

RA 

(») 

E 

(MSI) 

GENERAL 

RT 

L  TRANS 

68.3 

60.9 

10.0 

10.6 

DYNAMICS, 

CA 

67.9 

59.1 

10.0 

10.6 

68.3 

59.3 

10.0 

10.6 

AVERAGE 

68.2 

59.8 

10.0 

10.6 

STANDARD 

DEVIATION 

0,2 

1.0 

0.0 

0.0 
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TABLE  C3 


TENSILE  RESULTS  FOR 
ALCOA  CZ42  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(%) 

RA 

(*) 

E 

(MSI 

GENERAL 

450 

LONG 

43.6 

40.7 

7.0 

9.5 

DYNAMICS,  CA 

44.8 

38.9 

8.0 

9.5 

43.6 

38.2 

9.0 

8.7 

AVERAGE 

44.0 

39.3 

8.0 

9.2 

STANDARD 

DEVIATION 

0.7 

1.3 

1.0 

0.5 

TABLE  C4 

TENSILE  RESULTS  FOR 
ALCOA  C242  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(») 

RA 

(») 

E 

(MSI 

GENERAL 

450 

L  TRANS 

43.4 

35.5 

9.0 

9.2 

DYNAMICS,  CA 

43.1 

36.3 

8.5 

9.4 

43.4 

35.3 

8.0 

9.0 

AVERAGE 

43.3 

35.7 

8.5 

9.2 

STANDARD 

DEVIATION 

0.2 

0.5 

0.5 

0.2 
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TABLE  C5 


TBNSXLE  RESULTS  FOR 
ALCX>A  CZ42  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

IKSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(*) 

RA 

{*) 

E 

(KSI) 

GENERAL 

600 

LONG 

24.6 

17.9 

13.0 

9.1 

DYNAMICS,  CA 

24.6 

18.8 

12.0 

9.6 

25.2 

20.7 

14.0 

9.7 

AVERAGE 

24.8 

19.1 

13.0 

9.5 

STANDARD 

DEVIATION 

0.3 

1.4 

1.0 

0.3 

TABLE  C6 

TENSILE  RESULTS  FOR 
ALCOA  CZ42  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(%) 

RA 

(») 

E 

(MSI) 

GENERAL 

600 

L  TRANS 

25.3 

18.5 

9.5 

8.8 

DYNAMICS,  CA 

24.5 

18.8 

7.0 

8.7 

24.2 

18.7 

9.5 

8.6 

AVERAGE 

24.7 

18.7 

8.7 

8.7 

STANDARD 

DEVIATION 

0.6 

0.2 

1.4 

0.1 
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TABLB  C7 


TKNSILB  RBSULTS  FOR 
ALCOA  CZ42  SHIBT  (0.090"  THICK) 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSl) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(') 

RA 

(*) 

GENERAL 

-320 

LONG 

107.6 

87.1 

in 

• 

DYNAMICS,  CA 

-320 

L  TRANS 

106.4 

78.7 

2.0 

E 

(MSI) 

9.5 

9.1 


TABLE  Ca 


COMPRESSION  RESULTS  FOR 
ALCOA  CZ42  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

COMPRESSIVE 
YIELD  STRENGTH 
(KSI) 

COMPRESSIVE 

MODULUS 

(MSI) 

AIR  FORCE 

RT 

LONG 

45.1 

48.1 

AVERAGE 

46.6 

STANDARD  DEVIATION 

2.2 

TABLE  C9 

COMPRESSION  RESULTS  FOR 
ALCOA  CZ42  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

ORIENTATION 

COMPRESSIVE 

COMPRESSIVE 

TEMPERATURE 

YIELD  STRENGTH 

MODULUS 

(DEGREES  F) 

(KSI) 

(MSI) 

AIR  FORCE 

RT 

L  TRANS 

60.6 

59.4 

AVERAGE  60.0 

STANDARD  DEVIATION  0.8 
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TABLE  CIO 


COMPRESS ZON  RESULTS  FOR 
ALCOA  CZ42  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

COMPRESSIVE 
YIELD  STRENGTH 
(KSI) 

COMPRESSIVE 

MODULUS 

(MSI) 

AIR  FORCE 

450 

LONG 

36.2 

36.6 

AVERAGE 

36.4 

STANDARD  DEVIATION 

0.3 

TABLE  Cll 

COMPRESSION  RESULTS  FOR 
ALCOA  C242  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

COMPRESSIVE 
YIELD  STRENGTH 
(KSI) 

COMPRESSIVE 

MODULUS 

(MSI) 

AIR  FORCE 

RT 

L  TRANS 

43.4 

42.6 

AVERAGE 

43.0 

STANDARD  DEVIATION 

0.6 
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TABLB  C12 


COMPRESSION  RESULTS  FOR 
ALCOA  CS42  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

COMPRESSIVE 
YIELD  STRENGTH 
(KSI) 

COMPRESSIVE 

MODULUS 

(MSI) 

AIR  FORCE 

600 

LONG 

27.2 

26.3 

AVERAGE 

26.7 

STANDARD  DEVIATION 

0.6 

TABLB  C13 

COMPRESSION  RESULTS  FOR 
ALCOA  CZ42  SHEET  (0.090"  THICK) 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

COMPRESSIVE 
YIELD  STRENGTH 
(KSI) 

COMPRESSIVE 

MODULUS 

(MSI) 

AIR  FORCE 

RT 

L  TRANS 

33.3 

33.8 

AVERAGE 

33.5 

STANDARD  DEVIATION 

0.4 
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da/dN  (in/cycle) 
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IE-6 


1E-6 


AisjsaJ^znJiJisi^at 

25  Hi.  RgQ.f 
L-T  Orientation 
AlrForcH 

0  Room  T«mp 

A  4«0F 

'k  £00  F 


1E-7  — 


'  A 

a 


A 


■A' 


.  A& 
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T 


AK{KS?  /in) 


1G 


FiGL'((f^  C1.  r  Al  iGUF  Cf5A(;K  GHOvV'IH  l;AT:f  KtSUnO  0^  GZ42  oMFLl 

(L-V  ORILNI  AliOi-t:.  ROOM  IL^P,  F,  AKO  HOO  F)  /',!K  ^  OF.CL 


1  Gfj 


Alcoa  CZ42  0.09“  Sheet 


25  Hz,  R 

=  0.1 

L-T  Orientation 

Air  Force 

fioom  TonpomJure 

4itt}F 

De(««  K 

dft/dN 

C&H&K 

2.23 

1  02E-O? 

2  61 

2  29 

1.13F-07 

2.69 

2.34 

1.P4E-07 

2  79 

2  4 

1.43E  07 

2.88 

2.4b 

1.61E-07 

2  99 

2.52 

1.ei5c-07 

3  12 

2.6 

2.03E-07 

3  23 

2.fi8 

2.35E-07 

3.39 

2.73 

2.69E-07 

3.56 

2.08 

3  lOc-OV 

3.71 

2.96 

3  27L-C.7 

3.37 

3.'i3 

3.S2E-07 

4.06 

0  26 

4.60£<'^ 

-1.3 

3,42 

1.71E-07 

•t  43 

3  56 

5.59E07 

4.72 

3,74 

6  4*tc-07 

4.97 

3  94 

7.61E-07 

5.23 

4  14 

8.71E-07 

5.56 

4.39 

1  .OOE-Oc> 

5  39 

4  63 

1.21E-06 

6  2C 

4  !}4 

1.34E-CH' 

6  67 

5  08 

1  64F.-06 

709 

5  3!i 

l.ftlt-OC 

7.5C 

5.55 

2  oeE-c-f; 

6  00 

5.7G 

2  42E  i>o 

,5 

2  78F  -Of. 

6  21 

3  0H.iE-O& 

600F 


dii/dN 

DeKa  K 

da/dN 

2.52E-07 

2.02 

1.22E-07 

3.02E-07 

2.09 

1.498-07 

3.55E07 

2.18 

1.70E-07 

3.86E-07 

2.26 

1.89E-07 

4.15667 

2.39 

2.18E07 

4,36E-07 

2.44 

2.44E-07 

4.72E-07 

26 

3.06E-07 

5.01  £-07 

2  68 

3.33E-07 

5.46E-07 

2  35 

3.89E-07 

S-fiOE-O"" 

2.98 

4  25E-07 

6.36E4)7 

3  12 

4.75E-07 

e.'^SE-O? 

33 

5.35E-07 

7.99E-07 

3.47 

6.38E-07 

9.456-07 

3.66 

7.486-07 

I.59E-06 

3.91 

8.226-07 

3. 62  Eh  >6 

4  lS 

8  47Ehj7 

6.83Eh>G 

4  4 

1.05E-06 

9  19e-05 

4  7 

1.27E-06 

1.17£-f;5 

5 

1.53E  05 

!  .?0E-O5 

1  .&3E-05 
2.20E-C.5 

2  4.’E-0b 
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^L-T  ORi?  K  :  AllGN,  nM?.  410  r. 
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AHO  600  ^ )  AiR  r  OiiCF. 


il:' 


da/dN'  (m/cycle) 


1  10 

AK  (KSIVIn) 


FIGURE  C2.  FATIGUE  CRACK  GROWlH  RATE  RESULTS  FOR  CZ42  SHEET 

(T-L  ORIENTATION.  ROOM  l  EMP,  45Q  F,  AND  600  F)  AIR  FORCE. 
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Alcoa  CZ42  0.09"  Sheet 
25  Hz,  R  =  0.1 
T*L  Orientation 
Air  Force 


Room  Tomperature 

Delta  K  da/dN 

4S0F 

OelUK 

da/dN 

6Q0F 
Delta  K 

da/dN 

3.08 

5.80E-07 

2.123 

1.46E-07 

2.176 

1.90E-07 

3.1C 

5.52E-07 

2  207 

1 .42E-07 

2.268 

2.63E-07 

327 

6.24E-07 

2.295 

1 .88E-07 

2.339 

308E-07 

3358 

6.63E07 

2.395 

2.16E-07 

2.435 

3.46E-07 

3.464 

7.57E-07 

2.495 

2.51E-'J7 

2.515 

3.90E-07 

3.576 

7.87E-07 

2  615 

2  83E-07 

2.595 

4.01  E-07 

3.679 

8.81E-07 

2.725 

3.68E^7 

2.705 

5.02E-07 

3.787 

9  66E-07 

2  843 

3.59E-07 

2  819 

5  12E-07 

3.93 

1.02E-06 

2.984 

3.75E-07 

3  002 

629E-07 

4.049 

1.13E-06 

3.121 

4.17E67 

3.132 

6  43E-07 

4.191 

1.24E-06 

3.285 

4.91  E-07 

3.292 

6.73E-07 

4324 

1.33E-06 

3.455 

5.43E-07 

3  437 

7.61  E-07 

4.465 

1.46E-06 

3.647 

5.73E-07 

3.615 

8.72F-07 

4.629 

1.67E-06 

3.822 

6.47E-07 

3.806 

9.44E-07 

4  803 

1  79F-08 

4  04? 

7  7.5F-07 

4  006 

1  OOF-Ofi 

4  951 

1.90E-06 

4.282 

1.15E-06 

4.216 

1.16E-06 

5.126 

2.22E-06 

4.548 

1.78E-06 

4.473 

1.28E-06 

5  312 

2  38E-06 

4.827 

4.31  E-06 

4.722 

1  .*14^-06 

5.508 

2.61E-06 

5.152 

7.77E-06 

4  996 

1.68E-06 

5.697 

2.92E-06 

5.487 

1.01E-05 

5.323 

2.57F-06 

5899 

3.20E-06 

5875 

1.35E-05 

5.66 

4.24E-06 

6.1 15 

3.50E-0O 

6.042 

7.83E-06 

6.474 

2.02E-05 

1ABLEC15, 
(T-L  OR; 


FAnGUE  CRACK  GKUWiri  RATE  RESULTS 
lEHTATiaN,  ROOM  TEMP.  4S0  F,  AND  oOO  F) 


FOR  CZ42  SHEET 
AIRFORCE. 
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APPENDIX  D 

CZ42  EXTRUSION 
1"  X  3**  X  ir 
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TABLE  D1 


TENSILE  RESULTS  FOR 
ALCOA  CZ42  EXTRUSION  (1"  X  3"  X  72") 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

strength 

(KSi  1 

ELONG 

(’k) 

(*) 

AIR  FORCE 

RT 

LONG 

58.5 

56.4 

11.1 

45.0 

59.3 

57.0 

12.4 

43,7 

59.5 

56.6 

13.2 

48.5 

AVERAGE 

59.1 

56.7 

12.2 

45.7 

standard 

DEVIATION 

0.5 

0.0 

1.  1 

2.5 

TABLE  D? 

TENSILE  RESULTS  FOR 
ALCOA  CZ42  EXTRUSION  ( 3 "  X  3"  X  72") 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULT  MATE 

STRENGTH 

(KSI) 

YIELD 

STPENGTH 

(KSI) 

ELONG 

(') 

RA 

(**  ) 

A  IF.  FORCE 

RT 

TRANS 

SS  .  3 

4  >11  .  R 

13  5 

42  .  L 

55.9 

c 

00 

12.3 

39 . 9 

56.4 

49.8 

CO 

o 

45-8 

AVERAGE 

55.9 

43 . 9 

12.2 

42  .  ~ 

S  X  AN V AKO 

DEV  1 AT  1 ON 

0.5 

0 . 9 

1 . 4 

2.9 

1  71 


E 

(MSI) 


E 

(MSI  , 


TABLE  03 


TENSILE  RESULTS  FOR 
ALCOA  C7.42  EXTRUSION  (1"  X  3"  X  72") 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSl) 

YIELD 

STRENGTH 

(KSI) 

ELO?iG 

(%) 

RA 

(') 

E 

(MSI) 

AIR  FORCE 

4S0 

LONG 

39.6 

37.5 

9.2 

20.  7 

4C.0 

37 . 7 

6.9 

25.9 

39.6 

36.7 

S  .  7 

21.7 

ARMY 

450 

LONG 

41.5 

2.8 

16.0 

44.0 

39.5 

5.4 

16.0 

45.0 

7 . 5 

12.0 

AVERAGE 

41.6 

37 . 6 

7.  1 

18.7 

STANDARD 

DEVIATION 

2.1 

0.9 

2 . 6 

b.O 

TABLE  D4 

TENSILE  RESULTS 

FOR 

ALCOA  C242  EXTRUSION  ( 1" 

X  3"  X  72 

■■  ) 

COMr-AN'i 

TEST 

ORIENT¬ 

ULTIMATE 

YIELD 

ELC-NG 

RA 

E 

TEMP 

ATION 

STRENGTH 

•STRENGTH 

(%) 

(%) 

(MSI) 

(DEGKEES  Fl 

(KSI) 

(KSI) 

AIR  FORCE 

4  50 

L  ifCYNS 

39 . 0 

3b  .  5 

9 . 4 

15.9 

38.0 

34 . 6 

6.5 

17 . 7 

38.1 

35.1 

9.2 

20.9 

AI^XV 

450 

L  TR.ANS 

44 . 4 

40.5 

7.5 

15.6 

42 . 5 

37 . 5 

3 . 1 

12 .0 

42.0 

4  .  ■’ 

12.0 

AVERAGE 

40.9 

36.6 

6.7 

15 . 7 

STANDARD 

DEVIATION 

2.6 

2 . 3 

2 . 5 

J.4 
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TABLE  D5 


TENSILE  RESULTS  FOB 
ALCOA  CZ42  EXTRUSION  (1"  X  3"  X  72") 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

STRENGTH 

(RSI) 

ELONG 

(%) 

RA 

E 

(MSI) 

AIR  FORCE 

fCO 

LONG 

26.5 

24.3 

15.6 

24.8 

25.9 

24.1 

15 . 7 

23.1 

26.8 

25.3 

13.6 

23.8 

ARMY 

600 

LONG 

29.2 

26.8 

4.1 

16.0 

8.1 

28.6 

26.6 

3.1 

16.0 

8.5 

AVERAGE 

27.4 

25.4 

10.4 

20.7 

8.3 

STANDARD 

DEVIATION 

1.4 

1.3 

6.3 

4.4 

0.3 

TABLE  D6 


TENSILE  RESULTS  FOR 


ALCOA 

C242  EXTRUSION  (1" 

X  3”  X  72 

') 

COMPANY 

TEST 

ORIENT¬ 

ULTIMATE 

YIELD 

ELONG 

RA 

E 

TEMP 

ATION 

STRENGTH 

STRENGTH 

(«) 

(%) 

(MSI) 

(DEGREES  F) 

(KSI) 

(KSI) 

AIR  FORCE 

600 

L  TRANS 

26.5 

24.4 

14.0 

24.9 

25.6 

23.5 

14.7 

16.1 

25.3 

25.2 

15.0 

19.5 

ARMY 

600 

L  TRANS 

27.7 

24.4 

2.7 

14.0 

8.7 

26.9 

23.6 

3.1 

16.0 

8.5 

28.6 

25.6 

2.6 

10.0 

8.0 

AVERAGE 

26.9 

24.5 

8.7 

16.7 

8.4 

STANDARD  DEVIATION 

1.1 

0.  a 

6.5 

5.0 

0.4 
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TABLE  D7 


COKPRESSION  RESULTS  FOR 
ALCOA  CZ42  EXTRUSION  (1"  X  3"  X  72") 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

COMPRESSIVE 
YIELD  STR. 
(KSI) 

COKPRf  -^SIVE 

MODULUS 

(MSI) 

AIR  FORCE 

RT 

LONG 

51.0 

59.4 

60. 1 

AVERAGE  56.8 

STANDARD  DEVIATION  5.0 


TABLE  D8 


COMPRESSION  RESULTS  FOR 


ALCOA  CZ42 

EXTRUSION  (1" 

X  3"  X  72") 

COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

COMPRESSIVE 

YIELD  STR. 
(KSI) 

COMPRESSIVE 

MODULUS 

(MSI) 

AIR  FORCE 

RT 

L  TRANS 

52.7 

53.9 

AVERAGE 

53.3 

STANDARD  DEVIATION 


0.8 


TABLE  D9 


COMPANY 


AIR  FORCE 


COMPANY 


AIR  FORCE 


COMPRESSION  RESULTS  FOR 
ALCOA  CZ42  EXTRUSION  (1"  X  3"  X  72") 


TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

COMPRESSIVE 

YIELD  STR. 
(KSI) 

COMPRESSIVE 

MODULUS 

(MSI) 

450 

LONG 

49.1 

54.5 

AVERAGE 

51.8 

STANDARD 

DEVIATION 

3.8 

TABLE  DIO 

COMPRESSION  RESULTS  FOR 
ALCOA  C242  EXTRUSION  (1"  X  3"  X  72") 


TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

COMPRESSIVE 

YIELD  STR. 
(KSI) 

COMPRESSIVE 

MODULUS 

(MSI) 

450 

L  TRANS 

45.2 

47.8 

AVERAGE 

46.5 

STANDARD 

DEVIATION 

1.8 

175 


TABLE  Dll 


COMPRESSION  RESULTS  FOR 
ALCOA  CZ42  EXTRUSION  (1"  X  3"  X  72") 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

COMPRESSIVE 
YIELD  STR. 
(KSI) 

COMPRESSIVE 

MODULUS 

(MSI) 

AIR  FORCE 

600 

LONG 

47.0 

48.0 

AVERAGE 

47.5 

STANDARD 

DEVIATION 

0.7 

TABLE  D12 


COMPRESSION  RESULTS 

FOR 

ALCOA  CZ42 

EXTRUSION  (1"  X 

3"  X  72”) 

COMPANY 

TEST 

ORIENT¬ 

COMPRESSIVE 

COMPRESSIVE 

TEMP 

ATION 

YIELD  STR. 

MODULUS 

(DEGREES  F) 

(KSI) 

(MSI) 

AIR  FORCE 

600 

L  TRANS 

47.2 

37.3 

46.7 

AVERAGE 

43.7 

STANDARD  DEVIATION 

5.6 
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TABLE  D13 


FRACTURE  TOUGHNESS  RESULTS  FOR 
ALCOA  C242  EXTRUSION  (1"  X  3"  X  72") 


COMPANY 

TEST  ORIENTATION 

TEMP 
(DEG  F) 

KIC 

(KSI  in'0.5) 

Kq 

(KSI  in'0.5) 

COMMENT 

ARMY 

RT  L-T 

27.7 

(1) 

AIR  FORCE 

RT  L-T 

26.6 

23.5 

22.6 

(2) 

AVERAGE 

25.1 

25.1 

STANDART.  DEVIATION 

2.2 

3.6 

(1);  SPECIMEN 

DID  NOT  MEET  THICKNESS 

CRITERIA  OF 

ASTM  E399 

(  2  )  :  Ptn«x/Pq  >  1.1 


TABLE  014 

FRACTURE  TOUGHNESS  RESULTS  FOR 
ALCOA  CZ42  EXTRUSION  (1"  X  3"  X  72") 


COMPPJ^Y 

TEST  ORIENTATION 

TEMP 
(DEG  F) 

KIC 

(KSI  in'0.5) 

Kq 

(KSI  in‘0.5) 

COMMENT 

ARMY 

RT  T-L 

19.1 

VALID 

16.8 

(1) 

AIR  FORCE 

RT  T-L 

12.4 

VALID 

12.0 

VALID 

12.2 

VALID 

AVERAGE 

13.9 

16.8 

STANDARD  DEVIATION 

3.5 

{ 1 ) :  Pmax/Pq  >  1.1 
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TABLE  DIS 


rATICUE  RESULTS  WITH  R-0.1  AND  Kt-1.0  FOR 
ALCOA  CZ42  EXTRUSION  (1"  X  3"  X  72") 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

STRFSS 

(KSI) 

CYCLES 

ARMY 

450 

LONG 

38.0 

50,000 

38.0 

99,000 

36.5 

37,000 

36.5 

512,00c 

36.0 

2,251,000 

35.0 

15,308,000 

A 

35.0 

10,033,000 

* 

30. b 

(*) ;  RUN  OUT 


TABLE  D16 

FATIGUE  RESULTS  WITH  R*0.1  AND  Kt-1.0  FOR 
ALCOA  CZ42  EXTRUSION  (1"  X  3”  X  72") 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  P) 

ORIENTATION 

STRESS 

(KSI) 

r*vr»T  irc 

ARMY 

600 

LONG 

32.0 

616,000 

32.0 

403,000 

30.0 

1,053,000 

29.0 

1,811,000 

28.0 

8,047,000 

28,0 

5,425,000 

27.0 

2,895,000 

25.5 

4,099,000 

24.0 

14,950,000 

(  * ) :  RUN  OUT 
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I  I  I  I  M  1 1  I  I  I  I  n 


1E-^4 


1E+6  1E+6 

Cycles  to  Failure,  Nf 


1E47 


1E+8 


FIGURE  01.  FATIGUE  RESULTS  FOR  C242  EXTRUSION 

(LONGITUDINAL  ORIENTATION,  450  F  AND  600  F)  ARMY 
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da/dN  (in/cycie) 


1  10  100 

AK(KSlN/in) 


FIGURE  D2.  FATIGUE  CRACK  GROWTH  RATE  RESULTS  FOR  CZ42  EXTRUSION 
(L-T  ORIENTATION,  ROOM  TEMP.  450  F,  AND  600  F)  AIR  FORCE. 


Aiooa  CZ42  (ixtructon 
R-0.1 

L-T  Ori*ntetton 
tf  FOfO* 


Room  Tomporttura  450  F 

Spookrwn  #  LT78  Sp«cim*o  #  LTT8 

CMtaK  Oa/dN  Daft*  K  cU/dN 

~T1«“~8:3T^  2  4fi  5ME-07 


600F 

Spaoimafl  t  LT7 
DattaK  da/dN 


2  10 

g.09E-08 

249 

1  606-07 

2  1 

1  036-07 

2  23 

1.a2E-07 

2  57 

1  93E-07 

2.16 

1.21E-07 

228 

1.10E-07 

267 

1  87E-07 

2.21 

1  20E-07 

2.32 

1.20E-07 

269 

2  14E-07 

225 

1  276-07 

2  38 

1.26E-07 

264 

2  13E-07 

226 

1  666-07 

2  42 

1 .37E-07 

2  7 

2  22E-07 

227 

1  186-07 

2  48 

1.52E-07 

2  76 

240E-07 

234 

1.886-07 

2  53 

1.67E-07 

289 

2  82E-07 

2.37 

1.766-07 

2  59 

1  72E-07 

299 

3  13E-07 

238 

1.946-07 

265 

1  85E-07 

305 

292E-07 

2  41 

1.766-07 

2.72 

2  08E-07 

3  14 

3  276-07 

2.4? 

2236-07 

2.79 

2.21E-07 

3  24 

3  77E-07 

2  49 

1.996-07 

266 

2.35e-07 

3.34 

3  54E-07 

2.55 

2.056-07 

293 

2  58E-07 

338 

4.06E-07 

2.58 

2346-07 

3.01 

2a6E-07 

345 

4  35E-07 

2  59 

2  406-07 

3  09 

3  06E-07 

3  57 

4  56E-07 

263 

2.406-07 

3.18 

3  42E-07 

36 

4  94E-07 

2.71 

242C-07 

3  26 

372E-07 

371 

5  456-07 

274 

3.00E-07 

3.36 

4  0eE-07 

381 

5  59E-07 

28 

3236-07 

3.45 

4.46E-07 

394 

6  15E-07 

2.84 

;t.30E-07 

3.55 

5  10EO7 

4.09 

6  586-07 

2  89 

276-07 

365 

543E-07 

4.29 

7  65E-07 

294 

3  25E-07 

3.77 

6  26E-07 

4  42 

8.306-07 

297 

3  88E-07 

389 

677E-07 

4.54 

8  526-07 

3.02 

3.75E-07 

4  01 

7  52E-07 

4.71 

8  4OE-07 

3  07 

4  51E-07 

4.16 

8.45E-07 

484 

8616-07 

3.13 

387E-07 

4  29 

9.37E-07 

4.99 

9.186-07 

3.18 

4.90E-07 

4  44 

1.05E-06 

5.17 

9.73E-07 

325 

4.616-07 

4  58 

1  14P4V! 

« -w 

9  T5E-07 

3  26 

4  536-07 

4.77 

1.31E-06 

s!53 

i  i2E-06 

337 

5556-07 

496 

1.47E-06 

574 

1  306-06 

343 

5.046-07 

5.18 

1  68E-06 

601 

1.536-06 

348 

5,886-07 

5.35 

1  e5E-06 

6  17 

1.996-06 

367 

6  38E-07 

5.56 

2.0eE-06 

645 

2  46E-06 

3.65 

643E-07 

5.78 

2.41E-06 

6  7 

3  096-06 

3.79 

7.16E-07 

2.7SC  oe 

v.—' 

;.:cr-c3 

3.37 

7.80E-07 

^29 

3.11E<(6 

73 

4  85E-06 

3.96 

8.24E-07 

6  55 

361E06 

7.6 

5  896-06 

4.04 

8  06E-07 

6  86 

4  09EO6 

792 

7.20E-06 

4.06 

8.79E-07 

7  17 

4  82E-06 

8  31 

9  256-06 

4  21 

9  71E-07 

7  53 

5  63E-06 

8  73 

1  07E-05 

4,31 

987E-07 

789 

6  53E-06 

92 

1  42E-06 

4  4 

1  056-06 

83 

7.80E-06 

962 

1  68E-06 

4  5 

1  146-06 

8.75 

?  16E-06 

10.19 

2  1  be -06 

4  6 

1  356-06 

921 

1.13E-05 

10.7% 

Z.MZ  05 

*f  . .  • 

-  «- 

9  74 

1  37E-05 

11.25 

3  296-05 

M  O 

1  ^<i£-C!6 

1C.31 

1  66E^ 

493 

i  426-06 

10.94 

2.12E-05 

499 

1.59E-06 

516  1  58E-06 

529  1.71E-06 

5.43  1  84E-06 
5.51  1  95E-06 
571  2.27E-06 

581  208E-06 

6  04  2  23E-06 

6  2  2  39E-06 

6  38  2  74E-06 

6.57  245E-06 

6  78  3.11E-C6 

691  3  63E-06 

7.2  425E-06 

7.35  541E-06 

7  65  6  93E-06 

7.?3  8.69E-06 

8.19  1.30E-05 


tabu;  D17.  FATJOUE  CO*CK  GRO’.VT::  TJ^TE  RESULTS  TOP  CZ42  EXTRv^ofoN 
(L-T  ORtENTATION,  ROOM  TEMP,  450  F,  AND  600  F)  AIR  FORCE. 
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U'  *  CZ42  Extruaton 
•0  1 

T-E  Ortantalton 
Mt  Foroa 


Room  Tankparatxjra 
Spaceman  #  TL74 


460F 

Spacxmao  #  TL73 


DattaK 

cU/dN 

Dattn  K 

da/dN 

TSSftBT 

-Y^ 

'“2  3T- 

2  28 

1.64EW 

23 

3326-07 

2.34 

1.86E-07 

23 

301E-07 

236 

1  066-07 

238 

3  596-07 

2.44 

2.166-07 

2  43 

3  336-07 

25 

2  366-07 

2.5 

3  966-07 

2.M 

2.566-07 

26 

4  066-07 

2.S3 

2.776-07 

267 

4.226-07 

286 

2656-07 

2.71 

4.756-07 

2.77 

3.266-07 

279 

4.706-07 

2  84 

3  486^7 

286 

4  966-07 

2  63 

3  866-07 

291 

5  376-07 

301 

4.336  07 

3 

6  156-07 

3  1 

4  676-07 

305 

6516-07 

3.2 

5.406-07 

3  15 

6606-07 

326 

5  886-07 

321 

7.56E-07 

337 

6  546-07 

329 

7  736-07 

3.47 

7.276-07 

3  39 

8326-07 

356 

7.93607 

3  48 

8  636-07 

3  69 

6  716-07 

361 

9  306-07 

3  81 

9  626-07 

37 

1  006-06 

364 

1  086-06 

384 

1  026-06 

4,08 

1  206-06 

391 

1  116-06 

4  22 

1.316-06 

4  02 

1  136-06 

436 

1  446-06 

4  14 

1  176-06 

452 

1  616-06 

4  3 

1  216-06 

469 

1  826-06 

4  41 

1  216-06 

4  86 

2016-06 

4.57 

1  316-06 

506 

2  226-06 

4.71 

1.466-06 

5  25 

2  506-06 

4.9 

1  826-06 

5  49 

2  876-06 

5  07 

2  256-06 

5,71 

3296 -OC 

5.36 

2  96E06 

565 

3.806-06 

541 

3  746-06 

622 

4.25E-06 

5.71 

5.036-06 

6  51 

5076-06 

596 

606606 

68 

6  026-06 

6  2 

8  696-06 

7.14 

7.216-06 

6  41 

1  15605 

7.51 

8V3E-06 

6  69 

1  536-05 

7  9 

1.116-05 

6  98 

1  996-05 

633 

1  436-06 

7  32 

2916-05 

8  77 

1  896-05 

7.71 

397606 

9  29 

2  696-06 

8  17 

684605 

983 

4  106-06 

8.58 

1  146-04 

10.49 

7836-06 

9  17 

1  696-04 

9  63 

2256-04 

eooh 

Spaceman  t  1L75 


DattaK 
— 5TX — 

da/dN 

2.40 

25 

2  73607 

2  49 

2.37607 

2  49 

306607 

2  59 

2  61607 

2  61 

2.73607 

265 

330607 

266 

3.30607 

2.76 

3  71607 

2.75 

3.37607 

2.81 

388607 

2  83 

3  96E07 

2.98 

4.13607 

299 

4  51607 

3.12 

6  18607 

3  13 

2.50607 

32 

596607 

3  27 

6  52607 

3  31 

6  48E07 

336 

6  06607 

3  41 

6  87607 

3  49 

653607 

3  54 

7.09607 

3  61 

7.81607 

364 

704607 

3  73 

8  716-07 

3.78 

8  1260"^ 

3  84 

8  77E07 

3  91 

8  74607 

4.01 

9.58607 

406 

9  8-5607 

4  14 

1. 136-06 

4,18 

987E07 

4  35 

1.406-06 

4  43 

1  206-06 

4  52 

1  356-06 

4.57 

1  336-06 

4.7 

1  406-06 

4  79 

1  466 -06 

4.88 

1  426-06 

5.01 

V59E-06 

5  16 

1.676-06 

5  22 

V62E-06 

5  36 

1  556-06 

5  5 

1  806-06 

5  61 

2  286-06 

5  75 

2  276-06 

596 

3  436-06 

6  13 

4.526-06 

6  31 

5  406-05 

6  54 

8  136-06 

671 

1.66E-05 

691 

2  626-05 

7  06 

4  516-05 

7.31 

5  22E-06 

758 

4  81606 

7  84 

5  186-05 

8  11 

6  446-05 

843 

6  506-05 

8  69 

1  056-04 

894 

1  066-04 

932 

1.476-04 

9  91 

1  976-04 

(0  52 

2  f  16-04 

1 1  02 

2  746.04 

1 1  78 

5  136-04 

TABLE  D18.  FATIGUE  CRACK  GROWTH  RATE  RESULTS  FOR  C242  EXTRUSION 
(T-L  ORIENTATION.  FKX)M  TEIW>.  450  F.  AND  600  F)  AIR  FORCE. 


APPEND’X  E 

8019  EXTRUSION 

1"  X  3  •  X  zr 
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TABLE  El 


COMPANY 


AIR  FORCE 


COMPANY 


AIR  FORCE 


TENSILE  RESULTS  AT  t/2  LOCATION  FOR 
ALCOA  CU78  (8019)  EXTRUSION 


TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

STRENGTH 

(KSI) 

ELONC 

(*) 

RA 

(%) 

E 

(MSI) 

RT 

LONG 

65. 6 

56.7 

12.0 

35.4 

11.7 

66.8 

56.9 

11.3 

35.6 

10.6 

67.1 

58.4 

11.2 

35.9 

11.4 

AVERAGE 

66.8 

57.3 

11.5 

35.6 

11.2 

STANDARD 

DEVIATION 

0.3 

0.9 

0.4 

0.3 

0.6 

TABLE  E2 

TENSILE  RESULTS  AT  t/2  LOCATION  FOR 
ALCOA  CU78  (8019)  EXTRUSION 


TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

(») 

RA 

(%> 

E 

(MSI) 

RT 

L  TRANS 

65.0 

]0.9 

35.2 

9.9 

65.8 

54.6 

10.4 

32.9 

13.9 

65.7 

54.4 

11.4 

23.8 

14.1 

AVERAGE 

65.5 

54.5 

10.9 

30.6 

12.6 

STANDARD 

DEVIATION 

0.4 

0.2 

0.5 

6.0 

2.3 
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TABLE  E3 


TENSILE  RESULTS  AT  t/2  LOCATION  FOR 
ALCOA  CU78  (8019)  EXTRUSION 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

STRENGTH 

CKSIi 

ELONG 

(*) 

RA 

(%) 

AIR  FORCE 

450 

LONG 

47.1 

41.6 

7.6 

16.6 

46.6 

42.3 

7.2 

14.8 

46.5 

41.9 

8.4 

20.4 

ARMY 

450 

LONG 

47.5 

41.7 

4.2 

13.7 

45.6 

40.2 

4.7 

15.7 

47.2 

41.0 

7.9 

18.0 

AVERAGE 

46.8 

41.4 

6.7 

16.5 

STANDARD 

DEVIATION 

C.7 

0.7 

1.8 

2.4 

TABLE  E4 

TENSILE  RESULTS  AT  t/2  LOCATION  FOR 
ALCOA  CU78  (8019)  EXTRUSION 


COMPANY 

TEST 

TEMP 

^DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 
LKSIJ  _ 

YIELD 

STREI.GTH 

(KSI) 

ELONG 

(») 

RA 

(*) 

AIR  FORCE 

450 

L  TRANS 

44.7 

39.3 

7 . 5 

17.0 

45.9 

44.  1 

6.8 

13.9 

44.9 

39.5 

8.0 

8.8 

ARMY 

450 

L  TRANS 

47.2 

40.0 

5.0 

12.0 

46.0 

36.4 

6.4 

14.0 

AVERAGE 

45.7 

39.9 

6.7 

13.1 

STANDARD 

DEVIATION 

1.0 

2.8 

1.2 

3.0 

E 

(MSI) 


11.7 

9.3 

9.6 

9.6 

9.2 

9.3 


9.8 

1.0 


E 

(MSI) 


10. S 

16.7 

12.8 

10.0 

8.6 


11.7 

3.2 
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TABLE  EE 


TENSILE  RESULTS  AT  t/2  LOCATION  FOR 
ALCOA  CU78  (8019)  EXTRUSION 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

RA 

{*) 

E 

(MSI) 

AIR  FORCE 

600 

LONG 

31.3 

28.0 

10.1 

17.1 

12.7 

30.8 

28.  1 

12.5 

23.0 

7.7 

31.1 

28. 1 

12.4 

17.7 

9.0 

ARMY 

600 

LONG 

31.0 

28.0 

3.9 

13.7 

8.5 

29.0 

1.9 

9.8 

29. C 

25.9 

4.5 

7.8 

6.8 

AVERAGE 

30.4 

27.6 

7.6 

14.8 

8.9 

STANDARD 

DEVIATION 

1.1 

1.0 

4.7 

5.6 

2.3 

TABLE  E6 

TENSILE  RESULTS  AT  t/2  LOCATION  FOR 
ALCOA  CU78  (8019)  EXTRUSION 


COMPANY 

TEST 

TEMP 

(DEGREES  F) 

ORIENT¬ 

ATION 

ULTIMATE 

STRENGTH 

(KSI) 

YIELD 

STRENGTH 

(KSI) 

ELONG 

{%) 

RA 

(') 

E 

(MSI 

AIR  FORCE 

600 

L  TRANS 

29.8 

26.5 

10.3 

12.4 

8.4 

29.8 

25.9 

12.9 

18.5 

11.4 

30.2 

26.4 

12.6 

16.9 

8.7 

ARMY 

600 

L  TRANS 

28.9 

24.8 

2.9 

8.0 

7.0 

32.4 

27.8 

3.0 

5.8 

:i0.3 

29.2 

25.1 

3.3 

7.8 

7.8 

AVERAGE 


30. 1 

26.1 

7.5 

11.6 

8.9 

1.2 

1.1 

4.9 

5.2 

1.6 

STANDARD  DEVIATION 


TABLE  E7 


COMPRESSION  RESULTS  AT  t/2  LOCATION  FOR 
ALCOA  CU7a  (8019)  EXTRUSION 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

COMPRESSIVE 
YIELD  STRENGTH 
(KSI) 

COMPRESSIVE 

MODULUS 

(MSI) 

AIR  FORCE 

RT 

LONG 

57.8 

56.5 

12.6 

53.2 

13.6 

AVERAGE 

55.8 

13.1 

STANDARD  DEVIATION  2.4  0.7 


TABLE  E8 

COMPRESSION  RESULTS  AT  t/2  LOCATION  FOR 
ALCOA  CU78  (8019)  EXTRUSION 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

COMPRESSIVE 
YIELD  STRENGTH 
(KSI) 

COMPRESSIVE 

MODULUS 

(MSI) 

AIR  FORCE 

RT 

L  TRANS 

55.3 

14.4 

58.0 

14.1 

53.7 

AVERAGE 

55.7 

14.2 

STANDARD  DEVIATION 

2.2 

0.2 

f 


f 


% 
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TABLE  E9 


COMPRESSION  RESULTS  AT  t/2  LOCATION  FOR 
ALCOA  CU78  (8019)  EXTRUSION 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

COMPRESSIVE 

YIELD  STRENGTH 
(KSI) 

COMPRESSIVE 

MODULUS 

(MSI) 

AIR  FORCE 

450 

LONG 

54.3 

13.5 

49.3 

12.1 

54.8 

AVERAGE 

52.8 

12.8 

STANDARD  DEVIATION  3.1  1,0 


TABLE  ElO 

COMPRESSION  RESULTS  AT  t/2  LOCATION  FOR 
ALCOA  CU78  (8019)  EXTRUSION 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

COMPRESSIVE 

YIELD  STRENGTH 
(KSI) 

COMPRESSIVE 

MODULUS 
(MSI ) 

AIR  FORCE 

450 

L  TRANS 

52.0 

12.1 

49.6 

11.2 

51.2 

11.3 

AVERAGE 

50.9 

11.6 

STANDARD  DEVIATION 

1.2 

0.5 

* 
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TABLE  KIJ. 


COMPRESSION  RESULTS  AT  t/2  LOCATION  FOR 
ALCOA  CUTS  (8019)  EXTRUSION 


COMPANY 

TEST 

TEMPERATURE 
(DEGREES  F) 

ORIENTATION 

COMPRESSIVE 
YIELD  STRENGTH 
(KSI) 

COMPRESSIVE 

MODULUS 

(MSI) 

AIR  FORCE 

600 

LONG 

49.9 

11.8 

50.4 

10.0 

AVERAGE 

50.2 

10.9 

STANDARD  DEVIATION 

0.4 

1.2 

TABLE  Eli 

COMPRESSION  RESULTS  AT  t/2  LOCATION  FOR 
AI.COA  CU70  (8019)  EXTRUSION 


COMPANT  TEST  ORIENTATION 

TEMPERATURE 

_ (DEGREES  F) _ _ 


COMPRESSIVO  COMPRESSIVE 

YIELD  STRENGTH  MODULUS 
(KSI) _ (MSI ) 


AIR  FORCE 

600 

L 

TRANS 

50.7 

9.8 

52.2 

8.4 

AVERAGE 

51.5 

9.1 

STANDARD 

DEVIATION 

1.0 

1.1 
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TABLE  El 3 


BEARING  RESULTS  AT  t/2  LOCATION  FOR 
ALCOA  CU78  (8019)  EXTRUSION 


COMPANY 

TEST 

TEMP 
(OEG  F) 

ORIENTATION 

o/D 

BEARING 

ULT.  STR. 
(KSI) 

BEARING 

YIELD  STR 
(KSI) 

AIR  FORCE 

300 

LONG 

2.0 

106.1 

69.9 

103.0 

83.9 

103.3 

79.6 

AVERAGE 

104.1 

77.8 

STANDARD 

DEVIATION 

1.7 

7.2 

AIR  FORCE 

4S0 

LONG 

2.0 

85.9 

69.6 

86.2 

70.9 

85.1 

70.3 

AVERAGE 

85.7 

70.3 

STANDARD 

DEVIATION 

0.6 

0.7 

AIR  FORCE 

600 

LONG 

2.0 

55.1 

48.5 

55.3 

45.1 

55.6 

45.2 

AVERAGE 

55.3 

46.3 

STANDARD 

DEVIATION 

0.3 

1.9 
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TABLE  E14 


BEARING  RESULTS  AT  t/2  LOCATION  FOR 
ALCOA  CU78  (8019)  EXTRUSION 


COMPANY 

TEST 

TEMP 
(DBG  F) 

ORIENTATION 

e/D 

BEARING 

ULT.  STR. 
(KSl) 

BEARING 

YIELD  STR 
(KSI) 

AIR  FORCE 

RT 

L  TRANS 

2.0 

126. 1 

98. S 

126.7 

99.8 

AVERAGE 

126.4 

99.3 

STANDARD 

DEVIATION 

0.4 

0.7 

AIR  FORCE 

450 

L  TRANS 

2.0 

o  7  .  ^ 

72.7 

86.0 

68.0 

86.3 

72.4 

AVERAGE 

86.7 

71.0 

STANDARD 

DEVIATION 

1.0 

2.6 

AIR  FORCE 

600 

L  TRANS 

2.0 

56.2 

40.9 

55.8 

43.4 

56.5 

43.2 

AVERAGE 

56.2 

42.5 

STAI^DfJU) 

DEVIATION 

0.4 

1.4 
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TABLE  BIS 


FRACTURE  TOUGHNESS  RESULTS  FOR 
ALCOA  CU78  (8019)  EXTRUSION 


COMPANY 

TEST 
TEMP 
(DEG  F) 

ORIENTATION 

KIC 

(KSI  in''0.5 

Kq 

(KSI  in^O 

AIR  FORCE 

RT 

L-T 

20.4 

23.2 

18.7 

19.9 

19.5 

ARMY 

RT 

L-T 

14.6 

11.0 

AVERAGE 

19.4 

17.3 

STANDARD  DEVIATION  4.4  4.2 


(1) :  INVALID  DUE  TO  EXCESSIVE  CRACK  FRONT  CURVATURE 

(2) ;  INVALID  DUE  TO  VIOLATION  OF  0.45  <  a/W  <  0.55  CRITERIA 


TABLE  E16 

FRACTURE  TOUGHNESS  RESULTS  FOR 
ALCOA  CU78  (8019)  EXTRUSION 


compa;;y 

TEST 

TEMP 
(DEG  F) 

ORIENTATION 

(KSI 

KIC 
in*0. 5 

Kq 

(KSI  in'0.5) 

AIR  FORCE 

RT 

T-L 

lu.  9 
12.1 

11.3 

12.0 

11.3 

ARMY 

RT 

T-L 

15.9 

16.0 

AVERAGE 

11.5 

13.3 

STANDAPn 

deviation 

0 .  B 

2 . 4 

(1) :  INVALID  DUE  TO  EXCESSIVE  CRACK  FRONT  CURVATURE 

(2) :  INVALID  DUE  TO  Pmax/Pq>l.l 


COMMENT 


(1) 

(1) 

(1) 


(2) 


COMMENT 


(1) 

(1) 

(1) 


(2) 

(2) 


TABLE  E17 


FATIGUE  RESULTS  WITH  R-0.1  AND  Kt-1.0  FOR 
ALCOA  CU78  (8019)  EXTRUSION 


COMPANY 

TEST 

TEMP 
(DEG  F) 

ORIENTATION 

STRESS 

(KSI) 

CYCLES 

AIR  FORCE 

RT 

LONG 

70.0 

1,496 

55.0 

82,497 

50.0 

86,351 

50.0 

323,738 

47.5 

1,122,758 

45.0 

5,030,776 

40.0 

19,715,400 

* 

30.0 

21,703,100 

ft 

20.0 

23,597,900 

* 

ARMY 

RT 

LONG 

48.0 

60,000 

46.0 

118,000 

46.0 

330,000 

44.0 

148,000 

44.0 

81,000 

42.0 

17,794,000 

* 

42.0 

1,135,000 

40.0 

15,328,000 

* 

( • )  ;  RUN  OUT 
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Cycles  to  Failure,  Nf 


FIGURE  El.  FATIGUE  RESULTS  FOR  8019  EXTRUSION 

(LONGITUDINAL,  ROOM  TEMPERATURE,  Kt=1) 


TABLE  El 8 


COMPANY 


AIR  FORCE 


ARMY 


( * ) :  RUN 


FATIGUE  RESULTS  WITH  K-0.1  AND  Kt-1.0  FOB 
ALCOA  CU78  (8019)  EXTRUSION 


TEST 
TEMP 
(DEG  F) 

ORIENTATION 

STRESS 

(KSl) 

CYCLES 

450 

LONG 

60.0 

2,728 

55.0 

41,273 

52.0 

136,800 

45.0 

59,569 

41.0 

923, 774 

37.5 

4,903,067 

30.0 

10,753,363 

* 

20.0 

12,096,984 

ft 

15.0 

14,487,063 

ft 

450 

LONG 

35. 0 

181,000 

37.0 

105,000 

37.0 

67,000 

35.0 

361,000 

34.5 

1,195,000 

33.5 

10,200,000 

ft 

32.0 

11,598,000 

ft 

30.0 

10,416,000 

ft 

OUT 
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Max  Stress  (KSI) 


1E+3  1E+4  1E+6  1E+6  1E+7  1E+8 

Cycles  to  Failure,  Nf 


FIGURE  E2.  FATIGUE  RESULTS  FOR  8019  EXTRUSION 
(LONGITUDINAL,  450  F,  Kt=1) 
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TABLE  E19 


FATIGUE  RESULTS  WITH  R-0. 1  AND  Kt-1.0  FOR 
ALCOA  CU78  (8019)  EXTRUSION 


COMPANY 

TEST 

TEMP 

(DEG  F) 

ORIENTATION 

STRESS 

(KSI) 

CYCLES 

AIR  FORCE 

600 

LONG 

42.0 

1,927 

37.5 

39,386 

32.5 

234,943 

30.0 

356, 575 

27.5 

1,340,904 

25.0 

12,477,988 

* 

ARMY 

600 

LONG 

31.5 

485,000 

30.2  5,407,000 
29.9  2,318,000 
29.8  2,828,000 
29.5  1,759,000 
28.0  4,469,000 
25.0  13,224,000 
23.0  14,969,000 


(*) ;  RUN  OUT 


f 
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Max  Stress  (KSI) 


1E+3  1E+4  1E+5  1E+6  1E+7  1E-*-8 

Cycles  to  Failure,  Nf 


FIGURE  E3.  FATIGUE  RESULTS  FO’i  8019  EXTRUSION 
(LONGITUDINAL.  600  Kt=1) 
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TABLE  E20 


FATIGUE  RESULTS  WITH  R-0.1  AND  Kt*3.0  FOR 
ALCOA  CU78  (8019)  EXTRUSION 


COMPANY 


AIR  FORCE 


TEST 

TEMP 
(DEG  F) 

ORIENTATION 

STRESS 

(KSI) 

CYCLES 

RT 

LONG 

30.0 

1,482 

15.0 

104,042 

12.5 

372,059 

11.3 

2,333,407 

10.0 

10,591,589 

450 

LONG 

25.0 

18,349 

21.0 

36,495 

14.0 

726, 152 

12.5 

160,808 

10.8 

817,495 

10.0 

16,827,951 

600 

LONG 

22.0 

37,529 

13.0 

1,510,601 

12.0 

169,140 

11.0 

4,266,128 

9.0 

11,168,329 

200 
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da/dN  (in/cycle) 


AK(KSIVin) 


FIGURE  E5.  FATIGUE  CRACK  GROWTH  RATE  RESULTS  FOR  8019  EXTRUSION 
(L-T  AND  T'L  ORIENTATIONS.  ROOM  TEMPERATURE)  AIR  FORCE 


K 

M 


Alcoa  a019Exkuilan 

R-0.1 

Miforo* 

Room  Tamporalum 


L-T  Ortantailon  J4.  OrtanMion 


OaltaK 

da/ON 

DaMaK 

da/dN 

2,1 

1.09E-07 

2.45 

2.02E-07 

2.14 

8.48E-0e 

2.S1 

2.22E-07 

2.19 

0.47E-0e 

2.56 

2.28E-07 

2.24 

1.04E-07 

2.63 

2.52E-07 

228 

1.16E-07 

269 

2.74E-07 

2.34 

1.27E-07 

2.76 

3.02E-07 

239 

1.396-07 

2.83 

3  14E-07 

245 

1.53e-07 

289 

3.50E-07 

2,51 

1.60E-07 

2.97 

3.95E-07 

2.57 

1.7BE-07 

3.07 

4.166-07 

263 

1  91E07 

3.14 

4  69E-07 

2  7 

2.12E-07 

3.23 

5.2  IE-07 

277 

2  23E-07 

3  32 

5  57607 

ZXA 

2.45E-07 

3  41 

6.23E-07 

2.91 

2.74E-07 

3.51 

6.99607 

3 

2.96E-07 

3.61 

7.74607 

306 

3.24E-07 

3.71 

8  306-07 

317 

3.51  E-07 

382 

9.49E07 

327 

3.94E-07 

3.94 

9.99E07 

335 

4.306-07 

4.06 

1.14E06 

348 

4.72E-07 

4.19 

1.23606 

359 

5.13E-07 

432 

1.36E06 

371 

5.65E-07 

4.46 

1.55E-06 

381 

e.57E-07 

4.01 

1.686-06 

396 

7.0eE-07 

4.77 

1.876-06 

4.07 

8.05E-07 

4.94 

2.056-06 

4.2 

8716-07 

5.11 

2.37E-06 

433 

9.97E-07 

529 

2  566-06 

448 

1.126-06 

5.5 

2.96E-06 

463 

1.2SE-06 

5.7 

3.326-06 

4.8 

1.38E-06 

5.94 

3776-06 

501 

1  eoE-oe 

6  17 

4  33E06 

5.19 

1.75E-06 

6  4i 

5  266-06 

5.4 

2.07E-06 

6.66 

6286-06 

563 

i.soEoe 

7.4 

780606 

587 

2.616-03 

7.72 

1  226-06 

6.13 

3.08t-C« 

8.06 

1  50E-06 

C51 

363E-7« 

843 

203605 

681 

4  44E-05 

086 

2.70t-0'5 

7.11 

5  04F.-06 

926 

3676  05 

7.44 

6.02E-06 

7.82 

7.04E-06 

821 

8  336-06 

865 

1.C2E-06 

9  14 

i.25E-0e 

966 

1.516-06 

in  *3^ 

1  o'lc  rut. 

10.83 

2396-06 

TABLE  E2i.  FATiGUE  TRACK  GRO'^  RAfE  RESULTS  FOR  8019  EXTRUSION 
(L  T  ANO  7-L  ORIENTATIONS,  ROOM  TEMRERATURF)  AIR  FORCE. 
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da/dN  (in/cycle) 


Aloo*  8018  Exlnjaion 

R-0.1 

AirForoa 

450F 


L-T  Ortantabon  T-4.  Oriantabon 


DaNaK 

da/dN 

DaMaK 

da/dN 

2.2 

1.25E07 

2.32 

2.41  E-07 

2.26 

1.23E-07 

2.36 

2,016-07 

2.31 

1.406-07 

2.41 

2676-07 

236 

1.486-07 

2.48 

2826-07 

238 

1.616-0/ 

2.53 

2.816-07 

2.4? 

1.696-07 

2  59 

3  046-07 

2.51 

1.896-07 

2.68 

3346-07 

258 

2.026-07 

2.71 

3.806-07 

265 

2.086-0/ 

2.77 

3.006-07 

274 

2.506-07 

2.81 

4  716-07 

2.81 

2756-07 

2.89 

4. 156-07 

282 

2.556-07 

2  98 

4.396-07 

289 

2.976-C’ 

3.06 

4.496-07 

2.94 

2.976-07 

3.11 

5.376-07 

290 

3366-07 

3.19 

5326-07 

3.1 

3.546-07 

3.28 

5.316-07 

3.15 

3.796-07 

3.35 

5  956-07 

3  27 

4.006-07 

342 

6.116-07 

341 

4.446-07 

3.52 

6.796-07 

3.48 

4.756-07 

361 

6.896-07 

355 

5426-07 

371 

7.54E-07 

3.63 

5.486-07 

3.81 

8  196-07 

3.70 

6.126-07 

3.92 

8.326-07 

3.86 

6  816-07 

4.04 

9.356-07 

397 

7.576-07 

4.15 

8.96607 

4  12 

8.136-07 

4  28 

959607 

4.24 

9.136-07 

4.4 

1.066-06 

4.42 

9.576-07 

4.55 

1  026-06 

4.52 

1.036-06 

4.67 

9.71607 

469 

1.216-06 

4.77 

1.186-06 

4.85 

1.326-06 

4.97 

1. 026-06 

503 

1.336-06 

0.15 

1.156-06 

5.21 

1  386-06 

5  31 

1. 286-06 

546 

1.366-06 

5.53 

1.496-06 

566 

1  436-06 

5  7 

1.79606 

588 

1  496-06 

592 

2  356-06 

6.06 

1  626-06 

6.25 

2.776-06 

6.32 

1.966-06 

6  43 

3.726-06 

6.64 

2  326-06 

6.75 

4.25606 

6.80 

2.876-06 

7.06 

5.796-06 

7.24 

3  506-06 

7.31 

6.776-06 

7  58 

4.556-06 

7.71 

9.21E-06 

7.95 

5  596-06 

8.09 

1.21605 

8  3 

7006-06 

846 

1.3&E-06 

8  78 

8.926-06 

89 

1.736-05 

9.16 

1.066-06 

9.29 

2.296-05 

8.65 

1.416-05 

9.B1 

2.676-05 

10.35 

1.826-06 

10.37 

3.37E06 

n  10 

11  98 

6.366-05 

TABLE  c22.  FATIGUE  CRACK  GROWTH  RATE  RESULTS  FOR  8019  EXTRUSION 
(L  T  AND  T-4.  ORIENTATIONS,  450  F)  AIR  FORCE. 
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AK(KSlN/in) 


FIGURE  E7.  FATIGUE  CRACK  GROWTH  RATE  RESULTS  FOR  8019  EXTRUSION 
(L-T  AND  T-L  ORIENTATIONS,  600  F)  AIR  FORCE. 


Moot  8010  Ex1ru«lon 

R=0.1 

Air  Fbro* 

600F 


L-T  Or1*ntatioff  T-L  OriantBtfon 


OKaK 

da/dN 

CMteK 

da/dN 

2.4 

1.67E-07 

2.52 

3.02E-07 

255 

1.80E-07 

2.57 

2.53E-07 

2.62 

2.27E-07 

2.58 

2.87E-07 

2.66 

2.37E-07 

2.68 

3.40E-07 

2.72 

2  71E-07 

2.75 

3.63E-07 

2.77 

2.56E-07 

2.81 

3.53E-07 

2.84 

2.95E-07 

287 

4.n2E-07 

288 

3  1  IE-07 

2.96 

4.49E-07 

2.93 

3.2SE-07 

3.02 

6.67E-07 

3.02 

3.78E-07 

3.1 

4.73E-07 

3.1 

3.92E-07 

3  18 

4.92E-07 

3.2 

4.18E-07 

3.23 

5.04E-07 

3  26 

4.15E-07 

3.32 

565E-07 

3  35 

4.43E-07 

3.39 

6.04E-07 

3.45 

5.32E-07 

3.46 

6.55E-07 

3  52 

536E-07 

3.62 

7.57E-07 

3.6 

5.45E-07 

3.71 

8.06E-07 

3.73 

6  03E-07 

388 

7.65E-07 

3.82 

6.76E-07 

395 

895E-07 

3.95 

6.S4E-07 

408 

9.35E-07 

4.06 

7.72E-07 

42 

1.00E-06 

4.15 

8.36E-07 

433 

1.06E66 

4.28 

8.82E-07 

4.43 

1.10E-06 

4.37 

9.31E-07 

4.58 

1.23E-06 

4.51 

1.07E-06 

4.78 

1.29E-06 

4.67 

1.13E-06 

4.87 

1.29E-06 

4.79 

1.25E-06 

5.04 

1.43E-06 

496 

1.28E-06 

5.24 

1.47E-06 

5.15 

1  55E-06 

5.41 

1.67E-06 

534 

1.51E-CI6 

5  58 

l.eOE-06 

5  51 

1.61E-06 

5.84 

2.01  E-06 

5.72 

1 .73E06 

603 

2.51  E-06 

5.93 

1.76E-06 

625 

4  21  E-06 

6.15 

2  09E-06 

6.53 

7.C3E-06 

6  36 

2.37E-06 

6.85 

1.62E-06 

6  67 

2  95E-06 

7  1 

3.15E-06 

693 

372E-06 

7  5 

3.20E^ 

7.22 

4  83E  06 

781 

3696-06 

7.57 

6B0E-06 

8.21 

4.39E-06 

7.91 

1  01E-05 

8.57 

5.36E-06 

832 

1.48E-05 

9.06 

5  67E-06 

8.72 

2  33E-05 

9.56 

7.95E-05 

9.11 

3  71E-05 

9.58 

4.37E-06 

in  22 

fi  2fiF-n«l 

10.88 

8.71E-Ob 

TABLE  E23.  FATIGUE  CRACK  GROWTH  RATE  RESULTS  FOR  8C1,  EXTRUSION 
(L  T  AND  T-L  ORIENTATIONS,  600  F)  AIR  FORCE. 
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